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TJ.  S.  Depaktment  of  Agriculture, 

Bureau  of  Animal  Industry, 
Was]iingto7ij  D.  0.,  February  6,  1893. 

Sir:  T have  tlie  honor  to  submit  herewith  a report  covering  Inves- 
tigations into  the  Nature,  Causation,  and  Prevention  of  Texas  or 
Southern  Cattle  Fever,’^  which  have  been  conducted  under  my  direc- 
tion by  Drs.  Theobald  Smith  and  F.  L.  Kilborne,  of  this  Bureau. 
These  investigations  have  extended  over  a period  of  several  years, 
and  it  is  gratifying  to  be  able  to  state  that  they  have  been  successful 
in  discovering  the  cause  of  the  disease  and  the  means  by  which  it  is 
transmitted. 

In  the  whole  list  of  diseases  affecting  the  domesticated  animals, 
there  is  none  so  peculiar  in  its  character  or  so  mysterious  in  its  phe- 
nomena as  was  this  one  previous  to  these  researches.  The  dissemina- 
tion of  the  deadly  contagion  by  apparently  healthy  cattle,  and  the 
harmlessness  in  general  of  the  really  sick  animals  were  inexj)licable 
by  any  facts  which  were  furnished  by  the  study  of  other  diseases. 
Veterinarians  who  had  not  had  an  opportunity  to  observe  this  disease 
were  skeptical  in  regard  to  the  correctness  of  kich  conclusions,  and 
some  spoke  of  them  as  a romance  in  pathology.’^  These  early  obser- 
vations have  not  only  been  confirmed,  but  the  phenomena  have  been 
explained,  and  our  knowledge  placed  upon  a scientific  basis. 

It  had  long  been  believed  by  the  cattle-raisers  of  the  West  that 
Texas  fever  was  caused  by  the  ticks  which  were  carried  and  scattered 
everywhere  by  the  Southern  cattle;  but  scientists  were  incredulous, 
because  they  could  not  understand  how  the  bite  of  these  insects  could 
produce  such  an  acute  disease,  with  destruction  of  the  blood  corx^us- 
cles  and  lesions  of  internal  organs.  It  was  not  until  the  protozoal 
microorganism  was  discovered  in  the  blood  corpuscles,  and  its 
destructive  effects  were  revealed,  that  the  action  of  the  ticks  could  be 
explained. 

When  the  writer  investigated  the  extent  of  the  infected  district  he 
was  strongly  impressed  with  the  fiict,  which  then  first  became  appar- 
ent, that  this  district  almost  exactly  corresx>onded  with  the  habitat  of 
tho  suspected  tick.  This  led  to  the  experiments  which  demonstrated 
that  ticks  carried  the  infection,  introduced  it  into  the  tissues  of  the 
susceptible  cattle,  and  in  that  way  produced  the  disease.  We  have  to 
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(leal,  therefore,  with  a complicated  infection,  in  which  two  very  differ- 
ent kinds  of  parasites  play  an  important  part. 

Another  significant  discovery,  not  less  marvelous,  is  that  the  micro- 
(irganism  which  constitutes  the  contagion  of  the  disease  is  transmitted 
through  the  egg  to  the  young  tick,  and  it  is  this,  and  not  tlie  adult 
tick  carried  by  the  Southern  cattle,  which  finds  its  way  upon  suscepti- 
ble animals  and  causes  the  disease.  In  the  absence  of  the  tick,  the 
disease  is  probably  not  communicable  except  by  artificial  inoculation. 

The  accompanying  report  gives  all  the  details  of  the  investigations 
referred  to,  and  will  be  found  of  the  greatest  interest  both  to  the  cattle- 
owner  desirous  of  preserving  his  animals  from  this  dangerous  malady, 
and  to  the  scientist  who  wishes  to  know  the  various  methods  by  which 
contagion  may  be  distributed.  The  researches  have  been  made  with 
great  care  and  thoroughness,  and  the  gentlemen  who  have  conducted 
them  have  shown  perseverance  and  scientific  ability  of  the  highest 
order.*  Their  work,  as  described  in  these  pages,  has  for  its  foundation 
accurate  scientific  experiments,  and,  however  unexpected  may  be  the 
results,  these  may  be  relied  upon  as  furnishing  the  basis  for  the  true 
exposition  of  the  disease. 

Very  respectfully, 


Hon.  J.  M.  Rusk, 

Secretary, 


D.  E.  Salmon, 
Chief  of  Bureau, 
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U.  S.  Department  oe  Agriculture, 

Bureau  of  Animal  Industry, 
Washington^  I).  0.,  November  15,  1892. 

Sir:  I liave  tlie  honor  to  submit  herewith  a report  on  the  nature, 
causation,  and  prevention  of  Texas  cattle  fever.  The  investigations 
upon  which  it  is  based  have  been  carried  on  more  or  less  continuously 
since  1888.  That  part  of  the  work  dealing  with  the  intimate  nature  of 
the  disease,  its  pathology  and  etiology,  and  the  microscopical  and  bac- 
teriological work  involved  in  their  elucidation  was  carried  on  by  myself, 
at  the  experiment  station  and  at  the  laboratory  of  the  Division  of 
Animal  Pathology,  while  the  field  work  at  the  exiieriment  station,  em- 
bracing the  planning  and  arranging  of  the  field  experiments  in  general 
and  those  relating  to  the  cattle  ticks  in  particular,  was  carried  on  by 
F.  L.  Kilborne,  b.  v.  s.  Much  assistance  has  been  rendered  by  E.  0. 
Schroeder,  M.  d.  v.,  who,  under  my  direction,  did  the  major  jiart  of  the 
work  of  estimating  the  blood  corpuscles  in  the  various  cases  of  Texas 
fever,  and  who  assisted  at  the  post  mortem  examinations  from  the  latter 
half  of  the  season  of  1890  up  to  the  present.  Latterly  S.  D.  Maynard, 
B.  s.,  has  also  rendered  some  assistance  in  this  work. 

Much  difficulty  has  been  experienced  in  the  proper  arrangement  of 
the  subject-matter,  owing  to  the  large  number  of  experiments  which 
have  been  carried  out  and  the  various  directions  which  the  investiga- 
tions had  to  take.  The  large  amount  of  material  which  has  accumu- 
lated had  to  be  condensed  and  brought  into  a compact  form.  The  plan 
adopted  relegated  the  detailed  history  of  the  various  cases  into  an  ap- 
pendix. By  this  means  the  report  itself  could  be  brought  into  a form 
which  includes  all  the  important  results  of  the  ^vork  fully  discussed. 
The  verification  of  these  results  must  be  sought  for  in  tlie  appendix 
under  the  individual  cases.  Such  an  arrangement  occasionally  de- 
manded repetitions  and  cross  references,  since  individual  experiments 
have  frequently  borne  fruit  of  several  kinds  whicli  had  to  be  brought 
into  relation  with  several  difierent  subjects. 

In  the  present  report  the  old  name,  Texas  fever,”  has  been  used,  since 
it  is  the  name  first  given  to  the  disease  in  the  earlier  publications  and 
probably  the  one  by  which  it  is  most  readily  recognized.  The  reten- 
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tion  of  this  name  does  not,  of  course,  any  restriction  of  the  dis- 

ease to  the  State  which  bears  its  name,  for  it  is  now  well  known,  largely 
owing  to  your  investigations,  that  the  entire  southern  belt  of  this  coun- 
try is  equally  responsible  for  it.  The  term  Southern  cattle  fever  ” is  not 
much  better,  since  it  is  now  highly  probable  that  this  disease  is  not 
peculiar  to  our  country,  but  exists  in  other  countries  situated  as  we  are 
with  reference  to  latitude.  In  fact  it  is  hardly  to  be  doubted  that  this 
malady  exists  along  the  Danube  River,  in  the  Balkan  provinces,  and 
in  the  southern  territories  of  Africa.  The  time  has  not  yet  arrived, 
therefore,  to  give  this  disease  a more  scientific  name  worthy  of  its 
cosmopolitan  character,  and  for  this  reason  the  old,  familiar,  and  shorter 
appellation  of  Texas  fever”  has  been  temporarily  retained. 

Theobald  Smith, 

Chief  of  the  Division  of  Animal  Pathology. 

Dr.  D E.  Salmon, 

Chief  of  the  Bureau  of  Animal  Industry, 


NATURE,  CAUSATION,  AND  PREVENTION  OF  TEXAS 

FEVER. 


HISTORICAL  REVIEW. 


Up  to  the  time  at  which  these  investigations  were  begun,  a certain 
number  of  very  important  facts  had  ah?eady  been  ascertained  and  re- 
peatedly confirmed  concerning  the  nature  of  Texas  or  Southern  cattle 
fever.  There  were  also  a number  of  theories  in  the  field  concerning 
the  causation  or  etiology  of  this  disease,  based  in  i^art  on  investigation, 
in  part  on  speculation. 

Of  those  definitely  ascertained  facts,  we  may  mention  as  the  most 
important  the  one  which  traced  the  distribution  of  the  infection  to  cattle 
brought  fi?om  a large  but  well-defined  territory,  including  most  of  the 
Southern  States,  into  more  northerly  regions.  The  Southern  cattle 
bearing  the  infection  were,  as  a rule,  free  from  any  signs  of  disease.  It 
was  likewise  settled  that  this  infection  was  carried  only  during  the 
warmer  season  of  the  year,  and  that  in  the  depth  of  winter  Southern 
cattle  were  harmless.  It  was  also  known  that  the  infection  was  not 
communicated  directly  from  Southern  to  IS'orthern  cattle,  but  that  the 
ground  over  which  the  former  passed  was  infected  by  them,  and  that 
the  infection  was  transmitted  thence  to  susceptible  cattle.  All  that 
was  necessary  for  the  production  of  disease  was  the  passage  of  Southern 
cattle  over  a given  territory  and  the  grazing  of  Northern  cattle  over  the 
same  or  a portion  of  the  same  territory  during  the  same  season. 

It  was  also  discovered  that  Southern  cattle,  after  remaining  for  a 
short  time  on  Northern  pastures,  lost,  in  some  mysterious  way,  the  power 
to  infect  other  pastures  and  were,  for  the  remainder  of  their  stay  North, 
harmless.  Again,  cattle  driven  over  a considerable  distance  lost,  after 
a time  on  their  way,  the  x>ower  to  infect  pastures.  When  pastures  and 
trails  had  been  passed  over  by  Southern  cattle,  it  was  observed  that 
the  disease  did  not  appear  at  once  in  the  Northern  cattle  grazing  on 
them,  but  that  a certain  period  of  not  less  than  thirty  days  elapsed 
before  the  native  cattle  began  to  die.  More  curious  even  than  these 
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factSj  was  the  quite  unanimous  testimony  of  stock-owners  who  had  had 
more  or  less  experience  with  this  disease^  that  native  susceptible 
animals  who  had  become  diseased  did  not  transmit  the  disease  to 
other  natives,  and  that  they  were  harmless.  We  shall  discuss  this 
statement  in  detail,  in  connection  with  experiments  made  to  test  its 
accuracy. 

If  we  turn  our  attention  to  the  opposite  aspect  of  this  interesting 
series  of  facts  which  deals  with  the  introduction  of  Northern  cattle 
into  Southern  territory,  we  learn  that  such  cattle  may  contract  South- 
ern cattle  fever,  and  that  it  is  only  under  considerable  risks  that  North- 
ern cattle  can  be  introduced  into  what  has  been  called  the  permanently 
infected  territory. 

These  interesting  facts  about  a mysterious  disease  were  largely 
reasoned  out  by  farmers  and  stock  owners  in  their  trying  experience 
with  it  and  were  well  known  before  1868,  when  the  disease  began  to 
arouse  the  attention  of  the  Government,  owing  to  its  widespread  de- 
vastations in  the  Northern  States  in  that  year.  The  historical  record 
of  the  development  of  these  ideas  is  therefore  very  meager.  That 
Southern  cattle  in  a state  of  health  might  bring  destruction  to  North- 
ern herds  was  observed  late  in  the  last  century  by  Dr.  Pease.  A herd 
of  cattle  was  driven  in  1796  from  South  Carolina  into  Pennsylvania^ 
where  disease  broke  out  in  Lancaster  county  and  other  places.  This 
disease  was  directly  traced  to  the  Southern  herd  by  Dr.  Pease,  who 
made  it  the  subject  of  an  interesting  communication  and  dwelt  par- 
ticularly upon  the  fact  that  the  cattle  bringing  the  disease  were  them- 
selves in  good  health. 

In  1868,  Texan  cattle  shipped  up  the  Mississippi  Eiver  to  Cairo  and 
thence  by  rail  into  Illinois  and  Indiana  early  in  June  caused  during 
the  summer  of  that  year  enormous  losses  of  cattle  in  these  States. 
Moreover  the  East  began  to  be  aroused  because  Western  cattle  in- 
fected with  the  disease  had  been  shipped  eastward  for  beef  and  were 
dying  of  Texas  fever  on  the  way,  in  the  New  York  stock  yards  and 
elsewhere.  The  question  as  to  the  effect  of  such  diseased  flesh  upon 
human  health  was  at  that  time  entirely  new  and  caused  much  uneasi- 
ness. The  cattle  commissioners  of  New  York  State  and  the  board  of 
health  of  New  York  City  made  a vigorous  effort  to  check  the  importa- 
tion of  diseased  cattle  from  the  West,  and  to  their  efforts  we  owe  much 
valuable  information  of  this  disease.  During  that  year  it  was  investi- 
gated by  Dr.  E.  C.  Stiles  for  the  Metropolitan  Board  of  Health  and  by 
John  Gamgee  and  Drs.  John  S.  Billings  and  Curtis  for  the  National 
Government.  Since  then  investigations  have  been  made  and  published 
by  Drs.  D.  E.  Salmon  and  Detmers  for  the  United  States  Department 
of  Agriculture,  and  by  Drs.  Frank  S.  Billings,  Paquin,  Dinwiddie,  and 
Francis  for  the  experiment  stations  of  certain  States.  These  various 
reports  will  be  again  referred  to  under  the  special  subjects  to  which 
their  authors  have  given  more  or  less  attention. 
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Perhaps  the  most  important  ami  special  contribution  to  the  subject 
since  the  earlier  investigations  of  1868  is  the  determination  of  the 
boundary  line  of  the  permanently  infected  district  by  Dr.  D.  E.  Salmon 
(5,  6,  7).*  From  what  has  already  been  stated  it  will  be  readily  under- 
stood that  this  line  marks  the  northern  limit  of  the  territory  from  which 
cattle  may  carry  the  infection  into  the  territory  north  of  this  line.  On 
the  other  hand  to  cross  this  line  from  north  to  south  obviously  places 
cattle  in  the  position  to  contract  Texas  fever  under  favorable  conditions. 
The  investigations  of  Dr.  Salmon  have  shown  that  this  permanently 
infected  area  does  not  extend  north  of  the  37th  parallel  of  latitude  ex- 
cepting along  the  eastern  slope  of  the  country,  where  it  extends  half- 
way between  the  38th  and  39th  parallel.  The  order  of  the  Secretary  of 
Agriculture  issued  February  26,  1892,  puts  the  following  States  and 
Territories  entirely  within  the  permanently  infected  area : South  Car- 
olina, Georgia,  Florida,  Alabama,  Mississippi,  Arkansas,  Louisiana,  and 
Indian  Territory.  The  following  are  crossed  by  the  boundary  line  and 
are  therefore  not  entirely  within  the  infected  area : Virginia,  North  Caro- 
lina, Tennessee,  Oklahoma,  and  Texas.  The  line  as  at  present  defined 
begins  at  the  Atlantic  coast,  passing  westward  on  the  38th  parallel,  and 
follows  the  lower  boundary  of  Maryland  to  the  Potomac.  It  then  passes 
westward  across  Virginia  as  far  as  the  eastern  slope  of  the  Blue  Eidge, 
which  it  follows  in  a southwesterly  direction  through  North  Carolina,  thus 
exempting  the  cooler  mountainous  regions  of  these  two  States  from  per- 
manent infection.  It  continues  in  a nearly  westerly  direction  across 
the  southern  strip  of  western  North  Carolina  and  the  southern  portion 
of  Tennessee.  Across  the  Mississippi  it  follows  the  northern  boundary 
of  Arkansas  and  that  of  the  Indian  and  Oklahoma  Territories  and 
finally  passes  southward  through  Texas  on  or  near  the  100th  meridian. 

In  addition  to  this  work  of  accurately  defining  the  territorial  distri- 
bution of  the  infection  nothing  has  been  done  to  add  materially  to  the 
permanently  valuable  knowledge  concerning  this  malady.  Although 
attempts  have  been  made  to  discover  the  cause  they  were  not  success- 
ful, as  we  shall  be  able  to  show.  In  1889  the  first  systematic  experi- 
ments were  made  by  the  Bureau  of  Animal  Industry  and  these  were  at 
once  fruitful  in  the  discovery  by  one  of  us  of  a peculiar  micro-organism 
in  the  red  blood  corpuscles  which  corresponds  in  every  respect  with 
what  we  should  expect  as  the  true  cause.  At  the  same  time  the  other 
showed  by  field  experiments  that  the  cattle  tick  was  somehow  necessary 
to  the  transmission  of  the  disease.  These  observations  were  fully  con- 
firmed in  1890.  In  the  fall  of  the  same  year  it  was  observed  that  when 
young  ticks  hatched  artificially  are  placed  on  cattle  there  is  a sudden 
extensive  loss  of  red  blood  corpuscles  accompanied  by  fever  which 
could  in  no  way  be  explained  by  the  simple  abstraction  of  blood.  This 
discovery,  at  once  followed  up  by  additional  experiments,  brought  to 
light  the  remarkable  fact  that  Texas  fever  is  caused  by  putting  recently 

* These  numbers  refer  to  the  publications  on  this  subject,  p.  14. 
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liatclied  cattle  ticks  on  susceptible  cattle.  All  these  results  were  re- 
confirmed in  the  summers  of  1891  and  1892. 

These  investigations  have  thus  far  brought  to  light  two  important 
facts:  (1)  The  constant  presence  of  a blood  corpuscle-destroying  micro- 
organism in  Texas  fever,  and  (2)  the  transmission  of  the  disease  from 
cattle  to  cattle  by  the  cattle  tick.  The  various  experiments  and  obser- 
vations which  have  led  to  these  results  are  embodied  in  the  following 
report  and  api^endix. 

The  subject  of  Texas  cattle  fever  has  been  treated  of  in  the  following 
publications,  which  are  referred  to  in  the  text  by  the  number  prefixed 
to  each  title: 

(1)  Transactions  of  the  New  York  State  Agricultural  Society,  1867,  part  2. 

(2)  Report  of  the  Commissioner  of  Agriculture  on  the  Diseases  of  Cattle  in  the 
United  States.  Washington,  1871.  (Reports  by  Mr.  John  Gamgee,  J.  R,  Dodge,  and 
Drs.  J.  S.  Billings  and  Curtis.) 

(3)  Contagious  Diseases  of  Animals.  Special  report  No.  22.  (Report  by  Dr.  D. 
E.  Salmon,  pp.  98-142.) 

(4)  Report  of  the  Commissioner  of  Agriculture  for  1881-82.  (Report  by  Dr.  D.  E. 
Salmon,  pp.  300-306.) 

(5)  Contagious  Diseases  of  Animals.  Washington,  1883.  (Report  by  Dr.  D.  E. 
Salmon,  pp.  13-44.  Report  by  Dr.  J.  H.  Detmers,  pp.  103-145.) 

(6)  First  Annual  Report  of  the  Bureau  of  Animal  Industry,  1884.  (Report  by  Dr. 
D.  E.  Salmon,  Chief  of  the  Bureau,  pp.  214-221.) 

(7)  Second  Annual  Report  of  the  Bureau  of  Animal  Industry,  1885.  (Report  by 
Dr.  D.  E.  Salmon,  Chief  of  the  Bureau,  pp.  247-274.) 

(8)  Bulletin  of  the  Agricultural  Experiment  Station  of  Nebraska,  II,  No.  3. 
(Southern  Cattle  Plague  and  Yellow  Fever  from  the  Etiological  and  Prophylactic 
Standpoints.  By  Frank  S.  Billings.) 

(9)  Texas  Fever.  By  Paul  Paquin.  (Missouri  Agricultural  College  Exx)eriment 
Station,  Bulletin  No.  11,  May,  1890.) 

(10)  Third  Annual  Report  of  the  Arkansas  Experiment  Station,  1890.  (Report  by 
R.  R.  Dinwiddie,  Veterinarian,  pp.  98-122.) 
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PERIOD  OF  INCUBATION. 

This  term  has  no  very  definite  significance  in  this  disease,  for  it  is  used 
to  designate  different  things.  Thus  it  has  been  employed  to  indicate 
the  period  elapsing  between  the  exposure  of  susceptible  cattle  to  South- 
ern cattle,  or  upon  fields  infected  by  them  and  the  appearance  of  the 
disease.  If  taken  in  this  sense  it  may  vary  from  ten  to  ninety  days. 
The  great  variation  here  observed  is  readily  explained  by  the  life-his- 
tory of  the  cattle- tick,  with  which  this  period  is  intimately  associated. 
A discussion  is  therefore  postponed  until  the  life-history  of  this  parasite 
has  been  described  (p.  114),  and  we  content  ourselves  here  by  simply 
mentioning  the  facts  as  observed. 

This  term  may  also  be  used  to  signify  the  time  elapsing  between  the 
introduction  of  the  infectious  agent  into  the  tissues  and  fluids  of  the 
body  and  the  first  ai^pearance  of  disease.  This  period  is  ascertainable 
by  inoculation.  In  the  case  of  subcutaneous  and  intravenous  injection 
of  blood  from  cattle  suffering  with  Texas  fever,  the  fever  temperature 
appeared  within  a few  days  of  the  inoculation  and  outward  signs  of  ill- 
ness were  manifest  on  or  even  before  the  sixth  day.  It  is  probable, 
therefore,  that  multiplication  begins  at  once  after  the  micro-parasite 
has  been  introduced  into  the  body,  and  when  it  has  attained  a sufficient 
momentum  the  external  symptoms  of  disease  appear.  This  may  be  in 
from  six  to  ten  days,  depending  on  the  number  of  micro-parasites  orig- 
inally introduced,  the  predisposition  and  age  of  the  animals,  and  the 
season  of  the  year. 


SYMPTOMS. 

ACUTE  TYPE. 

In  our  experiments  two  types  of  disease  have  manifested  themselves, 
the  acute  fatal  type  and  a mild,  rather  prolonged,  usually  nonfatal 
type.  As  they  differ  in  many  respects,  they  will  be  considered  sepa- 
rately. 

The  acute  disease  is  the  disease  of  the  hot  summer  months.  It  ap- 
l)ears  suddenly  and  as  a rule  at  the  same  time  in  all  animals  of  a herd 
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which  have  been  exposed  to  the  same  infection  together.  The  fever 
usually  precedes  the  outward  symptoms  by  several  days,  and  animals 
apparently  quite  well  will  show  a high  rectal  temperature  ranging  from 
1050  to  108^  F.  The  value  of  the  clinical  thermometer  in  thus  detect- 
ing disease  was  pointed  out  by  Gamgee  and  by  the  Metropolitan  Board 
of  Health  in  18(i8.  The  latter  have  recorded  a temperature  of  109°  F. 
(1,  p.  1098.)  A temperature  above  108^  F.  has  not  been  noted  in  our 
experiments.  A glance  at  the  tables  in  the  appendix  will  show  that 
the  normal  morning  temperature  of  the  cattle  in  our  experiments 
ranges  from  100.5°  F.  to  102.5°  F.,  being  in  general  somewhat  lower  in 
autumn  than  in  midsummer.  The  temperature  of  calves  and  young 
animals  may  rise  to  103°  F.  without  being  accompanied  by  any  signs 
of  disease.* 

' If  the  temperature  of  exposed  animals  be  taken  once  daily,  say  in 
the  morning,  it  will  be  found  that  at  the  onset  of  the  disease  it  will  rise 
within  twenty-four  hours  from  the  normal  to  104°  F.  or  even  higher. 
In  the  following  twenty-four  hours  it  may  rise  to  105°  or  107  ° F.  The 
continued  daily  record  will  then  show  a high  temperature  until  the  dis- 
ease terminates  fatally  or  in  recovery.  In  the  former  case  it  may  fall 
from  2°  to  4°  below  the  normal  just  before  death.  When  recovery  ensues 
it  falls  as  quickly  to  or  even  below  the  normal  as  it  rose  in  the  begin- 
ning of  the  attack.  If  the  temperature  be  taken  twice  daily,  in  the 
morning  and  the  evening,  a new  set  of  phenomena  appear.  The  tem- 
perature at  the  outset  rises  during  the  day,  is  highest  in  the  evening, 
and  may  be  low  again  in  the  morning.  This  oscillation,  partly  a normal 
occurrence,  may  be  noticed  for  three  or  four  days  in  some  cases,  the 
morning  temperature  gradually  rising  until  it  is  as  high  as  the  evening 
temperature.  The  high  temi)erature  then  remains  continuous  until  the 
end  of  the  fever.  These  facts  are  well  exemplified  in  the  following 
diagram : 

* These  figures  agree  fairly  well  with  those  of  other  observers.  “ The  temperature 
of  healthy  eattle  rauges  from  37.6^  to  39. 6*^  C.  (99.7°  to  103.3°  F.).  In  some  cases  it 
may  be  even  a trifle  higher  or  lower.  In  the  morning  it  is  usually,  but  not  invariably, 
0.2°  to  0.4°  C.  (0.4°  to  0.7°  F.)  lower  than  at  night.  In  calves  and  heifers  it  is  usually 
somewhat  higher  than  in  old  cows.  * * * The  general  average  from  the  results 

obtained  by  numerous  observers  is  38.8°  C.  (101.8°  F.).” — Dieckerlioff  (Lehrhuch  d. 
spec.  Patliologie  umd  Thempie /.  Thierdrzte,  IT.)  During  very  hot  weather  the  evening 
temperature  of  cattle  more  or  less  exposed  to  the  sun  in  the  pastures  of  the  station 
has  been  found  to  rise  to  104°  and  even  105°  F.,  although  the  animals  were,  so  far  as 
could  be  determined,  in  good  health. 
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Uo. 80.  Field n (Texas  cattle  WITH  ticks)  1890. 
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No  186.  Intravenous  iMJECTioN  OF  blood  from  a case  of  disease -1891. 
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Fig.  1. — Temperature  curves  in  four  cases  of  Texas  fever. 


The  fever  may  be  detected  by  an  experienced  hand  without  a ther- 
mometer. The  whole  surface  of  the  body  feels  hot  to  the  touch.  The 
heat  is  especially  noticeable  when  the  hand  comes  in  contact  with  the 
;inus  or  vulva  in  taking  the  rectal  temperature.  It  is  possible  to  go 
10320— No.  1 2 
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over  a herd  of  cattle  and  select  those  liaviiig  a high  tem])erature  by 
sim])]y  placing  the  hand  on  the  anus. 

The  ludse  and  res])iration  rise  with  the  fever.  There  is  considerable 
variation  in  the  nuinber  of  the  luilse-beats  aiid  of  the  resi^irations  dur- 
ing health,  and  there  is  also  in  some  cases  the  excitement  incident  to 
being  caught,  which  prevent  our  giving  any  very  accurate  figures.  lu 
health  the  number  of  respirations  of  the  cattle  used  in  our  ex])eriments 
may  be  jmt  down  as  between  20  and  40  per  minute,  according  to  the 
temperature  of  the  air  and  the  age  of  the  animal,  while  the  pulse  seems 
to  range  between  00  and  80  beats  per  minute.*  In  animals  in  the  acute 
stage  of  Texas  fever  the  res])iration  may  rise  to  between  00  and  100 
and  the  pulse  to  between  00  and  110.  As  the  fever  subsides  and  recov- 
ery begins  the  great  weakness  of  the  animal  still  keeps  the  pulse  very 
high  for  a time,  especially  when  the  animal  is  moved  about  or  excited 
ill  any  way.  The  respirations,  on  the  other  hand,  are  apt  to  fall  below 
the  normal  in  this  same  period.  When  death  approaches  the  heart- 
beats increase  in  number  as  they  grow  feebler,  and  the  respirations 
fall  with  the  body  temperature  below  the  normal.  These  statements 
are  fully  illustrated  in  the  appendix  by  the  individual  cases. 

Next  to  the  high  temiierature  the  condition  of  the  urine  demands 
our  attention.  The  one  sign  regarded  as  peculiar  and  pathognomonic 
in  this  disease  is  the  discharge  of  urine  having  the  color  of  blood. 
This  color  is  not  due  to  a discharge  of  blood  from  the  kidneys  and  sub- 
sequent breaking  up  of  the  red  cor])uscles,  but  to  a filtration  of  the 
coloring  matter  of  broken-down  red  corpuscles  (Inemoglobin)  already 
in  solution  in  the  circulation  into  the  urine  in  the  excretory  structures 
of  the  kidneys.  This  fact  was  first  ])ointed  out  in  18()8  by  E.  Cressoii 
Stiles.  In  using  the  term  lnem/)globinuria  this  is  all  that  is  meant  in 
this  rejiort.  The  precise  state  or  condition  of  this  coloring  matter  in 
the  urine  does  not  call  fi)i*  consideration. 

llmmoglobinuria  may  be  said  to  be  iiresent  in  most  acute  fatal  cases 
of  Texas  fever.  Out  of  4(1  fatal  ceases  iii  which  urine  was  in  the  blad- 
der after  death,  Inemoglobiii  Avas  present  in  33  cases.!  A careful  ex- 
amination of  the  notes  will  shoAV  that  in  13  negative  casesj;  the  animals 
Avere  killed  in  the  earliest  stages  of  the  fever,  or  idse  they  died  or  aawo 
killed  after  the  number  of  blood  cor])us(des  had  been  greatly  reduced 

*Tlie  respiration  in  our  cattle  seems  to  have  been  lii^^lier  tlian  the  normal  of  other 
observers.  Respiration  in  healthy  cattle  varies  from  lb  to  25  per  minute,  and  may 
fall  as  low  as  14  oi’  rise  as  liigh  as  30.  Accordini'- to  the  observations  of  Fiirsten- 
ber^’  it  is  21  ])cr  minute  for  eows  and  24  for  bulls.’’ 

The ‘q)ulse,  like  the  resniratiou,  varies  greatly.  Accordino' to  Ilering  and  Fiirs- 
tenl)crg  it  is  from  00  to  130  ja'r  miimte  during-  the  lirst  two  weeks  of  lif<> ; fnmi  70  to 
80  from  two  weeks  to  two  years.  The  aveiagc  for  a full-grown  animal  is  00,  for  old 
cows  50  to  55.” — Loc.  cU. 

tNos.  5,  0,  7,  8,  0,  11,  -17,  50,  51,  00,  00,  74,  70,  00,  102n,  103,  100,  108,  128,  120,  130, 
130,  110,  141,  102,  103,  180,  180,  107,  108,  200,  203,  223. 
i Nos.  4,  10,  41,  18,  51,  71,  05,  134,  137,  100,  181,  181,  227. 
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and  the  acute  sta^^e  of  the  disease  was  over.  In  the  former  cases  the 
Ineniog’lobin  had  not  yet  been  set  free  from  the  corpuscles  ; in  the  lat- 
ter cases  it  had  probably  been  eliminated  one  or  more  days  before 
death.  How  frequently  “red  Avater’Ms  passed  before  death  we  can 
not  state  with  any  degree  of  certainty,  since  its  discharge  may  wholly 
escape  observation.  We  have  a record  of  hjemoglobinuria  in  but  four 
ciises:  in  No.  43  on  the  third  day  before  death,  in  No.  44  on  the  fourth 
day  before  death,  in  No.  80  before  it  was  hilled  (probably  twelve  to 
twenty-four  hours  before  death),  and  in  No.  198  twenty-four  hours  be- 
fore death.  In  some  of  these  cases  it  so  happened  that  the  urine  was 
passed  while  the  animal  was  undergoing  examination.  It  is  interest- 
ing to  note  in  connection  with  the  statements  made  that  in  No.  44  no 
“red  water”  was  found  in  the  bladder  after  death,  although  it  had  been 
passed  four  days  previously. 

Whether  hemoglobinuria  is  always  present  in  acute  cases  of  Texas 
fever  it  is  impossible  to  state  definitely.  As  it  seems  to  depend  upon 
the  rapidity  with  which  the  red  blood  corpuscles  are  infected  and 
destroyed,  a slower  destruction  may  allow  other  organs  to  take  charge 
of  the  debris  and  thus  forestall  the  discharge  of  hmmoglobin  i>i  the 
urine.  In  the  notes  will  be  found  the  record  of  htemoglobinuria  in  but 
one  acute  case  which  rexiovered  (No.  49),  while  in  a number  of  cases  in 
which  the  urine  was  collected,  sometimes  in  the  height  of  the  fever, 
sometimes  after  it  had  departed,  no  hmmoglobinuria  was  detected.*  In 
this  solitary  case  the  high  temperature  first  appeared  August  18.  On 
August  23  the  temperature  being  still  above  105o,  the  urine  was  free 
from  hemoglobin,  but  contained  a small  quantity  (.05  per  cent)  of  albu- 
men. On  August  27  the  temperature  had  become  normal,  but  a second 
paroxysm  followed  soon  after,  and  on  September  4 and  5 the  urine  was 
of  a port- wine  color.  Urine  collected  September  6 was  again  of  normal 
color. 

The  urine  during  the  fever,  when  free  from  hmmoglobin,  contains  in 
many  instances  a small  quantity  of  albumen.  The  specific  gravity  may 
at  first  be  high  (1030-1040),  and  it  may  be  strongly  alkaline  and  efier- 
vesce  with  acids  as  in  health,  but,  as  the  disease  progresses  and  when 
the  animal  eats  but  little,  its  specific  gravity  will  fall  to  1010-1020;  it 
fails  to  effervesce  with  acids  and  is  faintly  alkaline  or  even  slightly 
acid.  When  the  fever  has  subsided  the  urine  has  been  observed  to  be 
in  a few  cases  very  watery,  i c.,  of  very  low  specific  gravity  and  feeble 
in  color.  Within  one  or  two  weeks,  however,  the  normal  condition  is 
restored. 

The  urine  which  contains  the  coloring  matter  of  the  blood  varies,  as 
might  be  exx)ected,  very  much  in  depth  of  color,  according  to  the  con- 
centration of  the  hicmoglobin.  It  may  have  a very  light  claret  color, 
or  it  may  be  so  deeply  tinted  as  to  appear  opaque  and  blackish.  In  a 

*Nos.  95,  105,  135,  137,  138,  182,  185,  and  many  otliurs  in  which  tlie  mine  was  ob- 
served to  be  of  the  normal  color,  but  was  not  examined  more  elosely. 
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test  tube  when  viewed  by  transmitted  light  it  may  barely  permit  the 
light  to  pass  unless  diluted  with  water.  (See  Plate  iii,  Fig.  4.)  Such 
urine  is,  as  a rule,  entirely  free  from  suspended  matter  and  blood  cor- 
puscles. The  latter  may  sometimes  be  found  in  small  numbers  when 
the  urine  is  permitted  to  stand,  and  they  may  be  derived  from  small 
hemorrhages  in  the  j^elvis  of  the  kidney,  quite  regularly  observed  at 
autopsies.  The  coloring  matter,  as  has  been  stated  above,  is  derived 
from  corpuscles  broken  up  within  the  circulation,  and  not  outside  in 
the  bladder.  When  such  urine  is  treated  with  a little  acetic  acid  a 
brownish  flocculent  precix)itate,  probably  of  the  derivatives  of  haemo- 
globin, appears.  When  boiled,  a brownish  flaky  precipitate  forms, 
which  rises  to  the  surface  as  a scum.  As  might  be  expected,  such 
urine 'always  reacts  in  presence  of  the  usual  tests  for  albumen.  How 
much  of  the  precipitate  formed  is  the  ordinary  serum-albumen  found  in 
various  forms  of  kidney  disease  and  how  much  belongs  to  haemoglobin 
does  not  come  up  for  consideration  here.  Suffice  it  to  say  that  in  very 
opaque  urines  the  precipitate  is  quite  abundant  and  corresponds  when 
Esbach’s  test  is  applied,  to  from  one  to  three  per  cent  of  albumen.* 

The  subject  of  haemoglobinuria  is  more  fully  discussed  here  under  the 
symptoms  because  it  is  occasionally  observed  during  life  and  probably 
with  the  aid  of  a catheter  may  be  seen  much  more  frequently.  The 
causes  of  its  occurrence  and  the  way  in  which  it  is  brought  about  will 
be  discussed  in  connection  with  the  microorganism.  Very  little  need 
be  said  of  the  other  characters  of  ‘^red  water.”  When  found  in  the 
bladder  after  or  collected  shortly  before  death  its  specific  gravity  is 
usually  low  (1010-1020)  and  it  is  feebly  alkaline  or  acid.  There  is  no 
effervescence  with  acids.  After  standing  a few  granular  casts  and 
rarely  urates  are  found  in  the  very  slight  sediment.  The  greater  the 
number  of  days  before  death  that  it  is  collected  the  more  nearly  it  aj)- 
proaches  normal  urine  as  regards  specific  gravity  and  alkalinity. 

The  bowels  are  as  a rule  constipated  during  the  high  fever,  and  on 
post-mortem  examination  the  large  bowels  (cjecum  and  colon)  are  found 
in  some  cases  compactly  filled  with  small,  very  firm,  hard  balls  of  dung. 
As  the  fever  subsides  the  faeces  again  become  softer  and  are  then  found 
more  or  less  deeply  tinged  with  bile. 

Loss  of  appetite  always,  and  cessation  of  rumination  usually,  accom- 
pany the  high  fever  after  the  third  or  the  fifth  day.  These,  together 
with  the  enormous  destruction  of  the  red  blood  cor|)uscles  and  the 
temporary  disorganization  of  some  of  the  vital  organs,  lead  to  a rax>id 
loss  of  blood  during  the  fever  and  even  to  extreme  emaciation  during 
the  period  following  the  fever.  Some  observers  have  recorded  the  sud- 
den and  partial  cessation  of  milk  secretion.  We  have  had  no  opportu- 
nity to  observe  this  symptom. 

*If  a few  drops  of  acetic  acid  be  added  to  urine  bolding  nincli  coloring  matter  in 
solution  and  allowed  to  stand  over  niglit,  a clear  yellowish  liipiid  may  be  filtered 
olf  which  gives  the  ordinary  reactions  for  albumen. 
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Symptoms  referable  to  disturbances  of  tlie  brain  and  the  spinal  cord 
were  rarely  noted.  They  usually  manifested  themselves  in  partial  loss 
of  vision,  delirium,  staggering  gait,  and  swaying  of  the  hind  quarters. 
These  latter  may  in  part  be  referred  to  the  great  weakness  which  cat- 
tle manifest  after  some  days  of  fever  and  perhaps  to  the  oedema  around 
the  kidneys.  This  weakness  may  become  so  great  that  they  will  be 
unable  to  rise  even  when  urged.  When  standing  there  may  be  noted 
a trembling  of  the  muscles  especially  of  the  hind  quarters  and  limbs. 
Icterus  or  jaundice  has  not  been  noted  in  any  case  during  life. 

Another  character  of  this  disease,  the  most  constant  and  valuable 
of  all  and  of  which  the  hiemoglobinuria  or  ‘^red  water”  is  but  a part, 
is  the  thinness  of  the  blood.  A more  thorough  discussion  of  its  con- 
dition will  be  given  further  on.  In  this  connection  we  only  mention 
those  phenomena  which  can  be  witnessed  by  the  naked  eye.  Soon 
after  the  high  temperature  sets  in,  the  blood  begins  to  grow  thin  and 
after  some  days  of  fever  it  has  become  very  pale  and  watery.  An  in- 
cision into  the  skin  readily  shows  this  to  be  the  case.  The  difference 
between  the  drop  of  rich  red  blood  issuing  from  a slight  cut  of  the  skin 
in  healthy  cattle  and  the  thin,  pale  drop  oozing  from  such  a cut  in 
Texas  fever  is  very  marked.  This  difference  is  due  to  the  loss  of  red 
corpuscles  which  give  the  blood  its  characteristic  color.  Associated 
with  this  there  may  be  in  some  cases  a marked  bloodlessness  of  the 
skin  in  the  later  stages.  A number  of  small  incisions  are  often  required 
to  obtain  a few  drops  of  blood.  In  some  cases  shortly  before  death  the 
blood  slowly  trickles  from  a slight  incision  for  some  time  before  it  is 
checked  by  the  natural  process  of  coagulation. 

When  freshly-drawn  blood  is  allowed  to  stand  the  serum  forced  out 
of  the  clot  has  in  the  acute  stage  a very  dark-red  color,  indicating  the 
presence  of  much  coloring  matter  in  solution.  As  regards  the  coagula- 
bility, which  some  observers  have  regarded  as  feeble,  we  have  no  facts 
pointing  in  one  direction.  In  a few  cases  the  coagulation  appeared 
retarded;  in  others  it  appeared  to  be  normal  in  rapidity  and  effective- 
ness. As  will  be  seen  further  on,  the  condition  of  the  blood  must  vary 
considerably  from  time  to  time.  At  one  time  it  may  contain  the  debris 
of  destroyed  corpuscles  equal  in  number  to  one-tenth,  or  even  one-fifth, 
of  all  circulating  in  the  body.  That  under  such  circumstances  its  coag- 
ulability may  be  affected  is  evident.  Frequently,  however,  the  blood 
eomes  under  observation  when  the  destruction  of  red  corpuscles  has 
ceased  and  the  products  have  either  been  excreted  or  metamorphosed. 
In  this  way  conflicting  observations  may  perhaps  be  harmonized.  In 
general,  we  may  say  that  the  coagulability  of  the  blood  is  not  much 
altered. 

We  have  thus  briefly  sketched  the  symiitoms  of  an  acmte  attack  of 
Texas  fever  and  noted  three  important  diagnostic  features,  high  tem- 
perature (or  fever),  haemoglobinuria  (or  red  water),  and  thinness  of  the 


22 


TEXAS  OR  SOUTHERN  CATTLE  FEVER. 


blood  (or  destruction  of  red  corpnseles).  The  last  is  the  most  constant, 
and.  in  fact,  the  one  essential  character  of  Texas  fever  Among  the 
other  less  important  symptoms  and  appearances,  many  of  which  are 
always  associated  with  one  or  the  other  of  those  mentioned,  are  dry, 
hot  skin,  high  rate  of  jiulse  and  respiration,  loss  of  appetite,  cessation 
of  rumination  and  of  milk  secretion,  constipation,  hyi^eiTemia  followed 
by  bloodlessness  of  the  skin  and  mucous  membranes. 

The  course  and  the  duration  of  the  disease  are  subject  to  variations. 
We  have  seen  that  it  begins  somewhat  abruptly  with  a high  tempera- 
ture, runs  its  course  in  a few  days,  and  terminates  fatally,  or  else  it 
disappears  as  quickly.  In  the  latter  case  the  disease  is  followed  by  a 
period  of  great  debility,  owing  to  the  impoverished  condition  of  the 
blood  and  the  degenerative  processes  set  up  in  the  various  vital  or- 
gans, and  not  infrequently  by  relapses.  Some  animals  never  fully  re- 
cover; in  others  recovery  takes  place  after  weeks  and  months. 

The  duration  of  the  disease  varies  more  or  less,  but  the  continuous 
high  temperature  rarely  lasts  longer  than  eight  to  ten  days.  The  fatal 
termination  may  take  place  in  the  height  of  the  fever — that  is  to  say, 
four  or  five  days  after  the  appearance  of  a high  morning  temiierature, 
and  may  be  the  direct  result  of  the  derangement  of  the  vital  functions, 
due  to  the  rapid  destruction  of  red  corpuscles  by  the  microorganism, 
or  it  may  take  place  after  the  fever  has  subsided,  when  the  animal  fails 
to  rally  from  the  shock  imjiarted  to  the  system  and  from  the  drain  of 
its  blood-forming  resources.  If  we  take  as  our  starting  i)oint  of  the 
fever  the  first  high  morning  temperature  death  may  ensue  from  four  to 
fourteen  days  thereafter,  or  it  may  be  delayed  still  longer,  when  the 
animal  dies  slowly  of  exhaustion.  The  period  of  disease  for  such  as 
recover  is  iiractically  the  same.  A fever  period  of  eight  to  ten  days 
is  followed  by  a period  of  normal  or  subnormal  temperature.  The 
falling  of  the  temperature  marks  the  end  of  the  destruction  of  red 
blood  corpuscles  and  the  disappearance  of  the  parasite  from  the  blood. 
The  subject  of  relapses  and  secondary  attacks  during  the  season  by 
which  the  yieriod  of  disease  as  a whole  may  be  prolonged  into  months 
is  discussed  on  page  2,‘h 

The  mortality  from  southern  cattle  fever  varies  greatly,  as  will  be 
seen- in  the  following  pages  on  the  mild  chronic  form  of  the  disease. 
The  time  of  the  outV)reak  will  largely  decide  whether  practically  all  the 
attacked  animals  die  or  all  survive.  A midsummer  outbreak,  when 
acute  in  its  nature,  is  tlie  most  fatal.  From  this  there  may  be  all 
gradations  towards  the  mild  nonfatal  form  of  late  autumn. 

MILD,  NONFATAL  OR  CHRONIC  TYPE. 

This  type  of  southern  cattle  fever  has  hitherto  remained  unobserved. 
The  reason  for  this  is  quite  simple.  It  can  be  rectognized  only  by  an 
examination  of  the  blood,  which  must  determine  the  presence  of  the 
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iniero-parasite  in  the  red  (*oi'])uscles  and  tli(*ir  a|)])roxiinate  rate  of 
destruction. 

Tlie  mild  form  of  Texas  fever  is  largely  a disease  of  autumn  wlien 
tlie  h(‘at  of  summer  lias  passed  away.  In  tlie  latitude  of  Wasliington, 
1).  C.,  October  and  i^ovember,  rarely  the  first  week  of  Decemlier,  are 
favoi*able  to  it.  It  is  not,  however,  strictly  limited  to  this  jieriod,  as  it 
may  be  observed  from  early  August  on  through  the  entire  season.  Its 
ocmirrence  during  this  latter  period,  which  is  commonly  characterized 
by  acute  disease,  is  limited  largely  to  the  less  susceptible  calves  and  to 
a very  few  of  the  exposed  adults.  Cattle  which  have  passed  through 
the  acute  disease  may  have  a relapse  in  the  form  of  the  mild  type  in 
autumn. 

The  essential  difference  between  this  and  the  acute  type  rests  on  the 
fact  that  a stage  of  the  parasite  circulates  iu  the  blood  of  the  mild 
cases,  which  is  different  from  the  one  observed  in  acute  cases.  This 
difference  will  be  made  clear  in  the  chapter  on  the  Texas  fever  para- 
site. When  we  come  to  the  various  symptoms  there  is  only  a difference 
of  degree.  The  fever  temperature  is  low  and  ffuctnating,  rarely  rising 
above  105°  F.  in  the  evening.  In  the  morning  tlie  temperature  is 
usually  normal  or  very  slightly  elevated.  The  destruction  of  red  blood 
corpuscles  by  the  micro-parasite  goes  on  as  in  the  acute  form,  but 
much  more  slowly  and  deliberately,  and  hence  the  period  of  disease 
itself — that  is,  the  time  during  which  the  jiarasite  is  present  in  the 
blood  in  considerable  numbers — is  much  iiroloiiged.  The  luemoglolii- 
nuria  is  ])robably  never  })resent.  The  various  symptoms  which  accom- 
pany the  fever  are  only  ])resent  when  the  temperature  is  above  103o  F. 
There  is  loss  of  appetite  and  dullness,  especially  when  the  number  of 
red  corpuscles  has  reached  its  lowest  limit,  followed  by  a slight  falling 
aAvay  in  the  condition  of  the  animal. 

It  will  thus  be  seen  that  there  are  no  symptoms  manifest  to  the 
unaided  eye  which  we  might  put  down  as  characteristic  of  Texas  fever 
in  its  mdd  ty])e.  It  might  be  confused  with  a variety  of  disorders 
incident  to  the  bovine  species  or  else  be  entirely  overlooked.  From 
an  economic  point  of  vieAV  it  is  of  not  very  great  consequence,  since  it 
is  not  ffital,  and  the  loss  in  weight,  though  quite  considerable  in  some 
cases,  is  soon  made  up  in  the  winter  months. 

THE  RELATION  BETWEEN  THE  ACUTE  AND  THE  MILD  TYPE  OF 
TEXAS  FEVER — RELAPSES. 

In  certain  cases  it  was  noticed  that  after  the  aiuinal  had  recovered 
from  the  acute  attack  and  the  number  of  blood  coiq)uscles  had  nearly 
reached  the  normal  maintained  before  the  attack  it  would  again  fall, 
and  in  the  blood  manj^  corpuscles  could  be  found  containing  the  small 
stage  of  the  Texas  fever  parasite  whicdi  is  always  associated  with  the 
mild  type.  In  other  words,  the  acute  attack  would  be  followed  after  a 
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certain  interval  of  time  by  a mild  attack.  This  interval  may  vary 
(jonsiderably.  Tims  in  No.  105  tlie  acute  attack  began  early  in 
August,  and  tlie  secondary,  or  mild  attack,  about  one  month  later.  In 
No.  ICO  the  acute  attack  began  early  in  September,  the  mild  attack  about 
three  weeks  later.  In  No.  49  the  acute  attack  began  near  the  middle 
of  August,  the  mild  attack  was  observed  in  the  second  week  of  Octo- 
ber. Two  cases  of  Texas  fever  (Nos.  206  and  219)  induced  by  the 
intravenous  injection  of  blood  are  particularly  noteworthy  in  this 
respect.  In  No.  206  the  disease  began  July  13,  in  No.  219  July  23.  In 
both  the  mild  attack  was  detected  at  the  same  time  at  the  end  of 
August,  although  it  may  have  begun  some  days  before. 

The  question  naturally  presented  itself  whether  these  secondary  at- 
tacks are  simply  relapses  or  whether  they  are  reinfections  from  without. 
As  will  be  fully  discussed  further  on,  the  young  cattle-tick  induces  the 
disease  in  natives  as  soon  as  it  has  attached  itself  to  their  skin.  Since 
the  cattle-ticks  are  present  on  the  infected  field  during  the  entire  sum- 
mer and  autumn  it  is  reasonable  to  suppose  that  the  secondary  or  mild 
attacks  may  be  caused  by  ticks  which  have  remained  on  the  field  or  by 
the  second  generation,  since  the  usual  time  for  mild  attacks,  late  Sep- 
tember and  October,  is  the  time  for  the  appearance  of  a second  genera- 
tion of  young  ticks.  Whether  these  mild  attacks  are  always  due  to 
an  invasion  of  the  animal  by  such  a second  generation  or  whether  they 
may  be  due  in  some  cases  to  the  recrudescence  of  the  microorganism 
not  yet  entirely  eliminated  from  the  system  was  settled  by  the  cases 
Nos.  206  and  219  above  referred  to.  Since  they  were  inoculated  but 
once  and  there  was  no  opportunity  for  reinfection  these  cases  prove 
that  a mild  attack  may  follow  an  acute  attack  without  a fresh  impor- 
tation of  the  microorganism  from  without  5 in  other  words,  that  the 
mild  attack  may  be  considered  as  a relapse.  This  conclusion  does  not 
operate  against  the  probability  that  some  mild  attacks  may  be  due  to 
secondary  infection  from  without. 

In  addition  to  the  true  relapses  just  referred  to  we  may  observe  more 
or  less  oscillation  in  the  course  of  the  disease  as  expressed  by  the  de- 
struction of  red  corpuscles.  This  oscillation  is  probably  dependent  on 
the  periodical  multiplication  of  the  micro-parasite  and  in  this  resj)ect 
may  be  regarded  essentially  identical  with  the  relapse.  The  latter  fol- 
lows the  i)rimary  disease  at  long  intervals,  while  the  oscillations  are  but 
one  and  one-half  to  two  weeks  apart  as  a rule.*  Neither  the  relapses  nor 
the  oscillations  have  been  marked  by  any  distinctive  clinical  signs  ex- 
cepting a slight  rise  of  temperature  in  some  instances.  Such  undoubt- 
edly do  exist  and  may  x)erhaps  be  detected  by  more  frequent  daily 
measurements  of  the  tenq)eratiire  and  a closer  and  more  frequent  ex- 
amination of  the  animals  and  their  excretions  than  our  time  has  ]>er- 
mitted  us  to  make. 


See  also  j).  40. 
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pathological  changes. 

Ill  dwelling  upon  tlie  patliological  changes  caused  by  Texas  fever 
we  have  had  two  objects  in  viewj  .firsts  to  add  as  much  as  possible  to 
the  information  already  on  hand,  and,  secondly,  to  furnish  such  a com- 
])lete  record  of  the  cases  in  the  various  experiments  that  there  would 
be  no  room  for  doubt  in  the  reader’s  mind  that  we  were  dealing  with 
Texas  fever  wherever  this  is  claimed  to  be  so.  Inasmuch  as  the  causa- 
tion or  etiology  was  the  essential  object  of  the  researches,  everything 
else  had  to  be  subordinated  to  lines  of  investigations  which  endeavored 
to  get  at  the  causes  and  the  modes  of  transmission  of  the  malady  be- 
fore us.  The  following  account,  though  somewhat  meager  for  this 
reason,  is  given  as  a description  of  the  nature  of  the  disease  we  were 
dealing  Avith.  We  may  note  here  that  the  lesions  induced  by  North 
Carolina  cattle  and  those  induced  by  Texas  cattle  at  the  same  season 
were  identical  in  every  respect.  (See  Nos.  74,  80, 82, 107, 128, 129, 139.) 

CHANGES  IN  THE  ORGANS  AND  TISSUES. 

Cattle  which  have  succumbed  to  Texas  fever  undergo  post-mortem 
changes  very  rapidly.  This  may  be  largely  due  to  the  fact  that  the 
disease  occurs  in  the  greatest  heat  of  summer.  Hence  facts  relating  to 
the  appearance  of  organs  and  tissues  are  of  doubtful  value  if  the  animal 
has  not  been  examined  soon  after  death.  This  occurs  as  a rule  during 
tbe  night,  and  post-mortem  changes  are  begun  when  the  morning  ar- 
rives. It  is  frequently  desirable  therefore  to  kill  animals  in  different 
stages  of  the  disease  to  obtain  trustworthy  tacts. 

The  sMn  presents  nothing  abnormal  to  the  unaided  eye  and,  as  will 
be  pointed  out  later  on,  certain  regions  are  beset  with  ticks.  In  one 
case  (No.  197)  which  came  to  our  notice  very  recently  the  hair  on  the 
abdomen  and  the  inner  aspect  of  the  thiglis  was  matted  into  little  tufts 
by  dried  blood.  The  skin  showed  at  such  places  a bluish  elevated  spot 
and  when  incised  a little  blood  was  found  in  the  subcutis.  This  may 
be  what  has  been  called  blood  sweating. 

The  subcutaneous  tissue  and  fat  in  our  cases  were  free  from  any 
changes  except  in  three  (Nos.  7,  102^,  and  227),  in  which  they  were  of  a 
decidedly  yellowish  tinge.  Jaundice  was  thus  of  rare  occurrence.  In 
the  report  of  the  Metropolitan  Board  it  is  stated  that  ^Hhe  fat  has  a 
deep  or  high  colored  greenish  apijearance  and  has  not  the  firm  resist- 
ance of  health.  The  lean  meat  is  of  a brownish  mahogany  color  and  on 
being  cut  into  has  a i)eculiar  sickening  odor.”  The  muscular  tissue  in 
our  cases  was  normal  in  color  or  perhaps  a trifle  x>aler.  (Edema  of  the 
subcutaneous  tissue  of  the  ventral  aspect  of  the  body  Avas  occasionally 
present  (No.  69)  and  referable  to  the  debilitated  condition  of  the  animal. 

The  brain  was  removed  in  a small  number  of  cases  (Nos.  198,  200, 
203,  and  223)  and  carefully  examined,  but  no  lesions  which  can  be  re- 
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garded  in  any  sense  as  peculiar  to  or  cliaracteristic  of  the  disease  were 
observed.  It  may  be  said,  in  general,  that  the  brain  sliared  the  general 
tendency  towards  the  injection  of  the  capillary  syst(nn.  'J'he  vessels  of 
the  pia  and  the  plexuses  were  engorged,  and  over  the  fiontal  lobes  and 
near  the  great  transverse  fissure  it  was  more  or  less  i)igmented — a con- 
dition also  met  with  in  other  diseases.  The  gray  matter  of  the  cere- 
brum and  especially  of  the  cerebellnm  ap[)eared  of  a more  pinkish 
color.  The  white  substance  was  normal  in  color,  the  ventricles  free 
from  fluid. 

Lunffs. — The  lungs  are,  as  a rule,  healthy.  There  is,  in  many  cases, 
pulmonary  (edema,  with  or  without  emphysema,  noticeable  after  death. 
In  a few  instances  foci  of  dark  red  hepatization  were  observed  in  one 
of  the  principal  lobes,  which  involved  one  or  several  lobules. 

Heart. — At  the  autopsy  the  right  ventricle  is  always  distended  with 
blood,  Iluid  or  clotted,  according  to  the  time  ela])sing  between  death 
and  the  examination.  The  left  ventricle  is  usually  firmly  contracted, 
and  may  contain  a small  quantity  of  fluid  or  clotted  blood.  The  clots 
are  (piite  firm  and  very  rarely  mixed  with  firmer,  pale  yellowish  clots. 
A very  constant  lesion  is  the  extravasation  of  blood  beneath  the  e])i- 
and  endocardium.  This  is  mainly  restricted  to  the  left  ventricle, 
although  ])ete(‘hite  are  not  infrequently  met  with  on  the  right  ventricle. 
On  the  external  surface  of  the  heart  the  ])etechia^  ai  e usually  grouped 
along  the  interventricular  groove  and  near  the  base,  although  cases 
occur  in  which  the  whole  ventricular  surface  is  sprinkled  over  with 
them.  The  inner  surface  of  the  left  ventricde  shows  largei  ])atches  of 
extravasation  usually  on,  or  at  the  base  of,  the  papillary  muscles.  On 
the  large  vessels  at  the  base  of  the  heart,  within  the  pericardial  sac, 
there  are  frecpiently  very  delicate  shreds  of  tissue  or  patches  in  a hy])cr- 
mmic  condition.  The  heart  mus(de,  on  closer  inspection,  is  observed  to 
have  its  minute  vessels  markedly  injected,  and  in  fresh  sections  the 
capillary  network  is  found  dens(dy  i^acked  with  red  corjuiscles.  In 
cases  which  have  succundjed  after  the  subsidence  of  the  fever  the  heart 
muscle  is  quite  ])ale.  Cloudy  and  fatty  changes  of  the  fibers  are  in 
some  cases  (piite  marked  5 in  others  absent  or  restricted  to  a small 
numb(W  of  fibers.* 

Lesions  of  the  abdominal  caivity  are  not  infrequent.  (Edematous 
conditions  are  quite  (*ommon  around  tlie  kidneys  and  will  be  retcrred  to 
again.  Gelatinous  o'demas  are  sometimes  em'ountm’cd  in  the  portal 

*An  interesting  appearance,  wliicli  may  now  ainl  then  deceive  observers,  is  the 
presence,  under  the  endocardinni,  of  minute,  whitisli,  fusiform  bodi(‘s,  ])crha))8  one 
millimeter  long,  which  seem  to  follow  tlu*.  course  of  the  su])er(i(;ial  veins  and  rest 
111)011  or  near  their  walls.  They  are  sarcos])oridia  (i)Sorosi)ermia ) cysts  lilled  with 
falciform  bodies.  These  cysts  are  likewise  present  in  the  de)»tlis  of  the  heart  muscle 
and  in  the  skeletal  muscles.  Under  tlu'  endocardinni  their  uumbc'r  is  greatest  in 
old  cows.  They  are  in  some  cases  so  numerous  that  tifty  may  be  included  in  an  area 
of  a square  centimeter.  They  arc  easily  removed  (‘htire  by  careful  leasing. 
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region  between  diiodennin  and  liver.  The  omentum  frequently  dis- 
plays pecmliar  liyperjemic  patches  (‘insisting  of  delicate  shreds  of  vas- 
cular tissue  made  visible  to  the  naked  eye  by  the  injected  condition  of 
the  blood-vessels. 

Spleen. — That  this  organ  in  Texas  fever  is  very  much  enlarged  was 
commented  upon  by  the  earlier  observers,  and  the  name  ‘‘splenic 
fever’*  took  its  origin  from  this  condition.  Gamgee,  in  1868,  caused 
to  be  weighed  the  spleens  of  a large  number  of  native  Western  cattle, 
of  Cherokee  cattle  (supposed  to  have  come  from  the  Indian  Territory) 
and  of  Texan  cattle.  These  animals  were  considered  healthy  and  fit 
for  human  consumption. 

The  average  weight  of  the  native  Western  spleen  was  1.45  x)Ounds; 
of  the  Cherokee  spleen,  1.94  i)ounds;  of  the  Texan  spleen,  2.5  pounds. 

A number  of  spleens  were  weighed  at  one  of  the  Washington  abat- 
toirs to  determine  the  normal  weight.  The  result  is  given  in  the  fol- 
lowing table: 


Date. 

Weight 

of 

steer. 

Weight 

of 

spleen. 

October  10,  1890  No.  1.. 

Do t No.  2.. 

Do No.  3. . 

Do No.  4.. 

Do No.  5. . 

October  15,  1890 No  6.. 

Do No.  7.. 

October  22,  1890 No.  8.. 

Do No.  9. . 

Pounds. 
950 
900 
1,  000 
1,000 
1,000 
1,300 
1, 100 
1,400 
1,300 

Potinds. 
1.75 
1.75 
1.90 
2.37 
1. 50 
2.  25 
1.75 
2.00 
1.90 

The  source  of  these  animals  was  not  determinable.  It  will  be  noted 
that  the  weight  varies  considerably,  although  in  all  the  appearance  of 
the  organ,  both  as  to  its  cajisule  and  pul]),  Avas  the  same.  The  Aveight 
of  each  animal  was  estimated  by  the  butcher  in  charge.  These  exam- 
inations were  made  at  a time  when  any  destructive  influences  of  the  sum- 
mer on  the  blood  may  not  have  been  entirely  neutralized.  Hoav  far  the 
bleeding  of  the  animals  at  the  time  of  slaughter  may  have  afiected  the 
weightof  the  spleen  in  comxiarison  with  that  of  cattle  Avhich  succumbed 
to  the  fever  with  the  blood  in  their  system  it  is  of  course  impossible  to 
estimate.  By  taking  the  average  of  the  aboA^e  nine  cases,  the  weight 
of  the  sifleen  of  a steer  weighing  1,000  pounds  would  be  1.72  xiounds. 

The  weight  of  the  spleen  in  Texas  fever  varies  considerably,  accord- 
ing to  the  stage  of  the  disease  in  which  the  animal  succumbs.  Animals 
which  die  after  some  days  of  high  fever  haA^e  usually  the  largest  spleens, 
although  this  is  not  an  invariable  rule.  If  we  compare  the  weights  of 
spleens  as  given  in  the  appendix  under  many  of  the  eases  it  will  be 
seen  that  in  acute  cases  the  spleen  is  generally  from  two  to  four  times 
its  weight  in  health. 

If  we  turn  for  a moment  to  examine  its  appearance  we  And  its  gen- 
eral shape  unaltered,  but  the  ordinarily  rather  thick  whitish  caxASule 
very  much  distended  and  attenuated  so  that  the  dark  pulp  shows 
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til  roil  gli  it  very  distinctly.  (Plate  i.)  The  veins  of  the  cajisule  are 
distinct,  the  minute  vessels  markedly  injected  and  occasionally  accom- 
panied by  extravasations  of  blood.  The  organ  is  firm  to  the  touch 
owing  to  its  distended  condition.  When  it  is  incised,  the  pulp  appears 
as  a dark  brownish -red,  glistening,  homogeneous  mass,  which  has  been 
compared  to  ‘^blackberry  jam”  in  its  appearance.  The  usual  mark- 
ings of  the  parenchyma  of  the  normal  spleen  are  effaced.  The  grayish 
Malpighian  bodies  and  the  whitish  trabeculae  have  all  disappeared  from 
view  within  the  distended  pulp.  (The  differences  between  the  cut 
surface  of  the  spleen  in  health  and  in  Texas  fever  are  well  brought  out 
on  Plate  i.)  The  pulp  may  be  still  firm,  or  it  may  be  partly  diffluent, 
welling  out  as  a semi-fluid  mass  from  the  incised  retracting  capsule.  It 
has  occasionally  been  reported  as  ruptured,  but  this  may  be  a combina- 
tion of  post-mortem  softening  with  carelessness  in  its  extraction.  In 
some  cases  the  spleen  may  be  much  heavier  than  in  health,  but  its 
markings  still  visible  on  section. 

A microscopic  examination  shows  that  the  enlargement  and  peculiar 
color  of  the  spleen  tissue  is  due  to  an  engorgement  with  red  blood  cor- 
puscles. With  this  engorgement  there  may  be  associated  a variable 
number  of  large  cells  containing  coarse  granules  and  from  two  to  twelve 
red  corpuscles,  or  else  the  remains  of  these  corpuscles  in  the  form  of 
irregular  clumps  of  yellowish  pigment.  The  pigment  is  also  free  in 
masses  of  variable  size.  Examination  of  fresh  pulp  from  spleens  of 
healthy  cattle  showed  that  the  presence  of  large  quantities  of  free  pig- 
ment of  the  form  described  is  not  uncommon. 

Of  all  the  organs  the  liver  is  the  most  seriously  involved.  (See 
Plates  II  and  iii.)  The  enlargement,  congestion,  bile-injection,  and 
fatty  degeneration  were  pointed  out  by  E.  0.  Stiles,  in  1868.  Oamgee 
limited  himself  to  matters  of  weight  and  evidently  did  not  observe 
the  extensive  changes  which  the  parenchyma  underwent.  In  our  own 
observations  of  healthy  and  diseased  livers,  the  latter  were  probably 
from  3 to  5 pounds  heavier  than  the  former.  The  edges  were  well 
rounded  off.  The  color  of  the  surface  was  usually  paler  than  in  nor- 
mal livers  and  in  most  cases  of  a peculiar  mottled  appearance.  The 
mottling  was  due  to  minute  irregular  grayish-yellow  jiatches  usually  1 
millimeter  or  less  in  diameter.  When  incised  the  iiarenchyma  was  re- 
markably bloodless  in  most  cases,  and  a lac  colored,  thick  blood  poured 
from  the  cut  ends  of  the  larger  hepatic  veins.  The  color  of  the  cut 
surface  was  either  a uniformly  brownish  yellow  or  else  mottled  as  on 
the  surface.  (Plate  ii.  Fig.  1.)  The  mottling,  on  closer  scrutiny  with 
the  naked  eye  or  hand  lens,  was  found  to  be  due  to  a iialer-yellowish 
discoloration  of  the  zone  bordering  the  intralobular  veins.  (Plate  ii, 
Fig.  2.)  This  zone  of  discoloration  was  the  wider  the  more  prolonged 
the  disease,  and  in  a few  cases*  involved  the  entire  lobule.  Parallel  to 
this  degenerative  process  the  consistency  of  the  organ  became  less  le- 
sistant,  more  doughy,  and  brittle. 
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In  thin  sections  of  fresh  tissue*  the  most  striking  phenomenon  was 
the  filling  up  of  the  ultimate  bile  canaliculi  so  that  the  hex)atic  cells 
were  inclosed  in  polygons  of  yellow  lines  forming  a beautiful  network. 
(Plate  III,  Figs.  1 and  2.)  When  the  liver  is  teased  and  crushed  the  con- 
tents of  these  bile  canaliculi  may  be  found  floating  free  in  the  form  of 
rods,  sometimes  with  Y-shaped  ends.  (Plate  iii.  Fig.  3.)  This  stasis 
or  filling  up  of  the  ultimate  bile  capillaries  was  present  in  nearly  all 
animals  examined.  It  was  most  pronounced  in  those  whose  death  fol- 
loAved  quickly  after  a high  fever.  In  one  case  purposely  killed  in  the 
early  days  of  the  fever  the  liver  was  the  seat  of  marked  congestion, 
the  bile- stasis  not  having  taken  place  yet.  The  extent  of  this  stasis 
varies  considerably.  It  may  be  seen  in  small  isolated  areas  or  else  it 
may  involve  a large  continuous  territory.  Owing  to  absence  of  con- 
nective tissue  between  the  lobules  it  is  quite  impossible  in  fresh  sections 
to  make  out  accurately  its  distribution.  It  seems  to  be  most  frequently 
met  with  in  the  innermost  or  hepatic  zone  of  the  lobule  (Plate  iii.  Fig. 
1 j Plate  II,  Fig.  4),  but  it  may  also  be  found  involving  the  entire  lobule. 
Small  bile  ducts  between  the  lobules  are  often  found  injected,  and  rarely 
lines  of  yellow  injection  may  be  visible  to  the  unaided  eye. 

Associated  with  the  occlusion  of  the  biliary  canaliculi  and  ducts  is  a 
more  or  less  extensive  fatty  degeneration  of  the  hepatic  cells.  This  is 
most  advanced  in  xirolonged  cases  of  disease.  In  several  which  came 
under  our  observation  the  fatty  changes  were  so  extensive  that  cells 
free  from  large  quantities  of  fat  could  not  be  seen.  Among  other  ab- 
normal appearances  may  be  mentioned  the  presence  of  irregular  yellow 
clumps  of  xiigment  in  the  hepatic  cells,  and  of  stellate  masses  or  blood- 
red  needle-like  crystals  (Plate  iii.  Fig.  2)  of  very  minute  size  (hemo- 
globin?). In  one  case  (No.  139)  large  branched  thrombi  were  found  in 
some  of  the  hepatic  veins. 

The  pathological  changes  observed  in  sections  and  teased  prepara- 
tions of  fresh  liver  tissue  are  more  accurately  interpreted  in  sections  of 
tissue  hardened  in  Muller’s  fluid  and  in  alcohol.  The  material  was  im- 
bedded in  ]3araffin  after  having  been  passed  through  chloroform  par- 
atfin.  Sections  cut  in  this  way  were  far  more  serviceable  than  those 
cut  in  alcohol.  The  injection  of  the  bile  canaliculi  is  seen  only  in  Muller’s 
fluid  preparations  or  in  alcoholic  material  cut  directly  without  imbedding. 
The  extent  and  location  of  the  injection  are  variable.  It  may  appear 
over  an  entire  lobule  or  only  a small  portion  of  it.  The  fatty  degenera- 
tion so  regularly  seen  in  fresh  material  shows  itself  in  sections  of  har- 
dened material  in  a peculiar  vacuolated  appearance  of  the  cell  proto- 
plasm, the  fat  having  been  dissolved  out.  The  vacuolation  may  be 
more  pronounced  near  the  center  of  the  lobule,  where  the  individual 
vacuoles  may  be  as  large  as  red  corpuscles.  Of  these  there  may  be 

* These  were  usually  made  with  a razor  and  examined  in  iodized  serum.  The  freez- 
ing microtome  was  not  generally  used  because  it  was  desirable  in  this  examination 
to  preserve  the  red  corpuscles. 
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several  in  a single  cell,  very  little  of  the  proto])lasm  remaining.  The 
cell  protoplasm  of  the  peripheral  zone  of  the  lobule  is  uniformly  vacuo^ 
lated,  the  vacuoles  being  very  small. 

Another  cliange  that  is  of  considerable  ini])ortance  in  estimating  the 
pathological  effect  of  the  disease  is  a tendency  toward  necrosis  of  the 
inner  zone  of  the  lobule.  This  process,  which  shows  itself  to  the  naked 
eye  as  a faint  paler  mottling  of  the  liver  tissue  limited  to  the  inner  zone 
of  the  a(*ini,  seems  to  begin  around  the  central  vein  and  extend  toward 
the  i)eriphery.*  It  is  characterized  by  a degeneration  and  loss  of  the 
nuclei  of  the  parenchyma  (*ells.  These  changes  are  observable  with 
various  stains,  such  as  hamiatoxyliii,  alum  carmine,  and  the  anilines 
(alkaline  methylene  blue,  aniline  water-methyl  violet,  etc.).  Ehrlich’s 
acid  hmmatoxyliii,  with  or  without  eosin,  is  a very  satisfactory  dye, 
owing  to  the  intensity  of  the  nuclear  staining.  The  changes  undergone 
by  the  nuclei  are  at  first  manifested  by  a feebler  stnin.  The  margin, 
which  may  be  irregular,  is  stained,  but  the  bod;^  of  the  nucleus  is  pale 
and  usually  contains  several  deeply  stained  round  bodies  simulating 
niicleoli.  Later  on  these  bodies  are  all  that  is  left.  They  shrink  to- 
gether or  even  unite  into  a small  irregular  deeply  stained  mass.  The 
cell  protoplasm  is  much  more  feebly  stained  than  in  normal  areas  and 
its  outlines  are  indistinct.  This  nuclear  degeneration  may  appear  in  a 
compact  area  uniformly  or  we  may  find  all  grades  of  degeneration  in- 
termingled.! In  tissue  undergoing  such  changes  the  central  portions 
of  each  lobule  may  ai)pear  much  paler  than  the  i)eripheral  The  tra- 
becular arrangement  of  the  cells  may  be  exaggerated  by  a widening  of 
the  lumen  of  the  capillaries  in  the  i)criphery  and  made  indistinct  or  be- 
come obliterated  in  the  central  portions.  The  destructive  changes  in 
central  regions  may  go  on  to  a com])lete  loss  of  the  nuclei.  This  ap- 
pears very  well  in  methylene-blue  stains.  The  necrotic  portion  refuses 
to  stain  at  all  and  the  result  is  a mottled  section  with  the  isolated  un- 
stained areas  inclosed  in  an  irregular  network  of  stained  material  very 
striking  even  to  the  naked  eye.  Such  mottling  will,  of  course,  appear 
with  other  stains,  but  not  so  distinctly.  The  extent  of  the  necrosis 
may  be  as  much  as  one-third  or  one-half  of  the  entire  volume  of  the 
lobule.l 

In  endeavoring  to  account  for  the  fatty  and  necrotic  changes  of  the 
parenchyma  we  think  it  probable  that  the  bile  stasis,  by  plugging  ui) 
with  solid  bile  tlie  ultimate  bile  canals,  may  interfere  in  some  way  with 

* One  may  be  at  a loss  to  determine  tlie  limits  of  the  lobules  in  the  ox,  owing  to 
the  absence  of  any  complete  connective  tissue  boundary.  In  stained  sections  they 
are  readily  made  out  by  taking  as  a guide  the  connective  tissue  with  its  numerous 
stained  nuclei  in  the  spaces  in  which  the  interlobular  vessels  and  ducts  ]>ass. 

f .1.  H.  Uetmers  (5,  i>.  137)  observed  in  1883  the  disapi)earancc  of  the  nnclei  and 
the  reticulated  appearance  of  the  cell  protoi)lasni.  Babes,  in  1881),  described  a simi- 
lar condition  in  Roumanian  cattle  affected  with  infeef  ious  Incmoglobinuria.  (See 
page  140.) 

i See  the  appendix  under  Nos.  3,  G,  9,  47,  Gl),  71,  95,  lOG,  112,  139,  and  198. 
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tli(‘  nutrition  of  the  pfireneliynui  or  exercise  upon  it  some  deleterious 
inriuenc(‘  through  the  sta^natin^-  ])ile  and  thus  set  the  degenerative 
])rocesses  in  motion.  The  bile  stasis  is  undoubtedly  due  to  the  break- 
ing up  in  the  cai)illai‘ies  of  the  liver  of  immense  numbers  of  infected 
corpuscles.  A large  amount  of  debris  is  thus  brought  to  the  cells  for 
transformation  into  bile.  The  result  is  an  abnormal  Iluid  containing  a 
superabundance  of  solids  (])igment)  which  is  unable  to  How  in  the  bile 
channels.  How  far  the  degenerative  ])rocess  may  be  aided  by  any 
plugging  of  the  capillaries  with  infected  corpuscles  it  is  imi)ossible  to 
state.  In  fact,  the  relation  of  the  disintegration  of  the  red  corpuscles 
and  of  the  bile  stasis  to  the  fatty  degeneration  and  the  necrosis 
around  the  central  vein  should  be  made  the  object  of  specdal  patholog- 
ical study. 

Bile  is  found  in  the  gall  bladder  in  considerable  quantity  (one-half 
pint  to  a quart)  after  death.  As  might  be  anticipated  fiom  the  de- 
scri])tion  of  the  changes  in  the  liver,  this  fluid  is  greatly  altered.  The 
usual  limx^id  greenish  fluid  is  replaced  by  an  almost  semi-solid  mass. 
As  it  flows  from  the  incised  bladder  it  has  been  aptly  compared  to 
chewed  grass.  The  x)resence  of  mucus  makes  it  cohesive  enough  to  be 
drawn  out  into  long  flat  bands  as  it  flows.  When  it  is  allowed  to 
stand  quietly  in  a cylindrical  vessel  a layer  of  flakes  settles  down 
which  occui)ies  not  infrequently  one-half  of  the  entire  column.  The 
su])ernatant  fluid  is  much  darker  than  normal  bile.  The  suspended 
matter  appears  to  be  made  up  chiefly  of  small  yellowish  flocculi  or 
flakes.  A dee])  yellow  tinge  is  imparted  to  all  vessels  and  to  the 
hands  coming  in  contact  with  it.  When  examined  under  the  micro- 
scope, the  susx)ended  x)arti(fles  are  resf)l\  ed  into  amorx)hous  yellowish 
masses  mingled  with  bright  golden  points  barely  visible  at  500  diam- 
eters. The  common  bile  duct  has  always  been  found  ])ervious  and  in 
many  cases  an  abundance  of  bile  is  found  in  the  small  intestine. 

The  hidneyH. — We  have  in  a lu’cceding  chaj)ter  referred  to  the  condi- 
tion of  the  urine  in  this  disease  and  have  found  it  altered  by  the  pres- 
ence of  certain  abnormal  xiroducts,  Inemoglobin  and  albumin.  We 
might  therefore  anticii)ate  more  or  less  alteration  in  the  secreting 
organ,  the  kidneys.  In  a considerable  number  of  cases  a sero-san- 
guiuolent  condition  of  the  connective  tissue  and  fat  about  the  kidneys 
is  observed.  In  a few  cases  the  ventral  surface  of  the  organs  ajijieared 
like  two  larger  blood  blotches.  The  portion  of  the  abdominal  wall  uxion 
which  the  dorsal  surface  of  the  kidneys  rest  is  free  from  these  effusions. 

The  kidneys  themselves,  like  the  other  organs  affected  by  this  dis- 
ease, vary  more  or  less  in  color,  according  to  the  severity  and  stage  of 
the  disease.  In  those  cases  which  succumb  early  in  the  fever  and  in 
which  th«‘.  bladder  is  fllled  with  port-wine  colored  urine,  the  kidneys 
are  enlarged  aitd  of  a uniform  dark  brownish-red  color  throughout. 
The  usual  markings  are  pretty  well  effaced.  Wlien  fresh  sections  are 
examined  from  different  regions,  the  vascular  system  is  found  quite 
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uniformly  engorged  and  distended  with  red  corpuscles.  The  section  is 
likewise  sprinkled  over  with  very  minute  pigment  particles.  Some- 
times irregular  masses  of  red  corpuscles,  run  together  as  it  were,  are 
met  with  in  the  vessels  of  the  pyramids.  Lesions  of  the  secreting 
structures  are  not  discoverable.  Hemorrhages  are  uncommon.  In 
those  cases  which  succumb  after  the  hsemoglobinuria  and  the  fever  have 
passed  away,  the  kidneys  are  paler  than  usual  and  the  texture  is  quite 
flabby.  Sections  of  the  fresh  tissue  show  in  the  cortex  a considerable 
amount  of  pigment.  In  some  cases  the  convoluted  tubules  are  the 
elected  seat  of  pigment  deposit,  and  the  epithelium  of  these  tubes  may 
be  so  filled  with  yellowish  red  pigment  that  they  are  easily  traceable 
in  their  windings  by  their  decided  color.  Fatty  changes  are  occasion- 
ally met  with  in  the  epithelium,  and  the  straight  tubules  of  the  pyra- 
mids may  be  filled  with  fat  globules.  Degenerative  or  necrotic  changes 
of  the  epithelium  were  not  noticed  in  sections  of  hardened  tissue  from 
a few  cases  stained  in  various  ways.  In  those  cases  in  which  the 
capillaries  were  filled  with  red  corpuscles,  the  latter  were  usually  all 
infected  with  Texas  fever  parasites. 

The  pelvis  and  its  ramifications  were  usually  found  beset  with  blood 
extravasations.  It  has  already  been  remarked  under  the  head  of  symp- 
toms that  in  most  cases  the  bladder  is  found  containing  from  one  to 
four  quarts  of  urine  holding  more  or  less  hemoglobin  in  solution. 
Under  the  same  head  will  be  found  a full  discussion  of  this  phenom- 
enon so  that  it  need  not  be  touched  upon  here.  The  bladder  itself 
may  show  a few  ecchymoses  on  its  inner  surface. 

Digestive  organs. — The  upper  portion  of  the  digestive  tract,  includ- 
ing the  paunch  and  reticulum,  is  generally  free  from  morbid  changes. 
The  third  stomach  or  manyplies  was,  in  a few  cases,  somewhat 
‘ impacted  5 that  is,  the  contents  were  firm  and  rather  dry  and  the 
superficial  layer  of  ei)ithelium  of  the  lining  membrane  tended  to  peel 
off*.  In  most  cases  it  was  normal.  The  fourth  or  true  stomach 
(abomasum)  shows  not  infrequently  a hyi)era3mic  condition.  In  some 
cases  the  laminated  portion  was  of  a uniformly  bluish-pink  color.  Both 
Gamgee  and  the  Metropolitan  Board  of  Health  of  New  York  City  have 
laid  much  stress  upon  the  lesions  observed  in  this  organ.  Gamgee 
describes  in  addition  to  the  general  hypericmia  three  kinds  of  lesions 
of  the  laminated,  cardiac  portion.  He  finds  in  some  cases  petechiae, 

resembling  flea-bites ” in  some  respects,  whose  ‘^center  is  dark  and 
sometimes  softened  and  perforated.  ” In  others  the  reddened  folds 
are  studded  with  minute  yellowish-gray  granulations  due  to  a change 
in  the  epithelium,  which  becomes  swollen  and  has  a tendency  to  drop 
off*.  Each  granulation  does  not  usually  excc^ed  the  size  of  a x)in’s  liead. 
This  appearance  is  most  marked  where  the  folds  are  most  (jongested 
and  in  some  cases  where  the  congestion  is  sliglit  it  requires  a some- 
what careful  inspection  to  recognize  the  presence  of  this  cliange.”  The 
third  lesion  is  described  as  follows  : Scattered  throughout  the  folds, 
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especially  near  their  free  edj^es,  we  find  * * # jnarked  erosions,  as 

if  the  epithelinin  had  been  peeled  off  with  a sharp  finger-nail.” 

The  lesion  described  as  the  second  was  also  present  in  many  of  t)ie 
cases  recorded  in  the  appendix.  Its  constant  appearance  was  very 
puzzling  and  might  readily  lead  one  to  suspect  some  relation  to  the 
disease.  Many  of  the  granulations  had  their  center  i^erforated  so  that 
they  suggested  the  presence  of  enlarged  glands  with  hyperplasia  of 
the  tissue  surrounding  the  mouth.  It  was  not  until  the  fall  of  1890  that 
the  nature  of  these  little  elevations  was  solved.  In  an  animal  killed 
for  some  purpose,  though  free  from  the  disease,  marked  lesions  of  the 
mucous  membrane  of  the  fourth  stomach  were  found.  These  consisted 
of  yellowish-white  exudations  about  as  large  as  split  peas,  viscid  and 
composed  of  round  cells  mixed  with  mucus  and  associated  with  the 
mouth  of  these  elevated  spots.  A careful  microscopic  examination  of 
this  exudate  showed  the  presence  of  a very  minute  nematode,  a 
strongyle,  imbedded  in  the  exudate.  That  this  was  the  cause  of  these 
lesions  was  soon  determined.  Some  sections  of  the  fourth  stomach  of 
a case  of  Texas  fever  in  which  these  lesions  were  present  had  been  pre- 
pared sometime  ago,  but  had  not  been  studied,  for  want  of  time.  These 
were  now  examined,  and  in  the  minute  pits  corresponding  to  the  per- 
foration in  the  center  of  these  granulations  the  worm  was  seen  coiled 
up  at  the  base  of  the  epithelial  layer.  It  was  also  recognized  as  the 
worm  found  and  described  a few  months  before  by  Ostertag  in  cattle 
slaughtered  in  Berlin,  Prussia.  The  worm  described  by  him  was  larger, 
but  the  fact  that  it  produced  the  same  lesions  made  it  highly  probable 
that  the  two  stroug^di  are  of  the  same  species.*  This  disposes  of  the 
second  lesion  seen  by  Gamgee.  As  regards  the  first,  it  is  not  unlikely 
that  it  represents  the  earliest  stage  of  the  invasion  of  the  mucous  mem- 
brane by  the  worm,  but  we  will  not  be  dogmatic  on  this  point. 

As  regards  the  erosions,  it  may  be  said  that  in  a small  proportion  .of 
our  animals,  irregular,  very  shallow,  flattish  excavations  of  the  mucous 
membrane  were  found  which  had  a blackish  base.  They  varied  much 
in  size,  some  being  quite  small.  They  were  most  numerous  on  the 
laminae.  Some  were  occasionally  encountered  in  the  pyloric  portion. 
After  finding  these  same  erosions  even  quite  abundantly  in  some 
healthy  stomachs  from  an  abattoir  we  interpreted  them  simply  as  trau- 
matic erosions  due  to  the  accidental  presence  of  some  foreign  body. 

In  the  investigations  of  the  Metropolitan  Board  in  1868,  the  pyloric 
portion  of  the  fourth  stomach  was  found  in  many  cases  to  contain  deep, 
ragged  excavations  with  hemorrhagic  base.  It  is  not  improbable  that 
at  least  some  of  these  may  have  been  the  result  of  vascular  occlusion, 
since  in  the  animals  examined  at  that  time  there  seems  to  have  been 
so  far  as  the  descriptions  and  illustrations  go,  much  more  congestion 

^Ostertag  named  the  worm  Strongylus  convohitus,  but  this  was  changed  hy  Dr.  C. 
W.  Stiles,  of  this  Division,  who  gave  some  attention  to  the  worm  subsequently, 
to  Strongylus  Ostertagi.  Jourii.  Comp.  Med.,  1892,  p.  147. 
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of  the  fourth  stoiiuich  and  intestines  than  in  our  own  cases.  These 
orosions  were  extensive  in  but  one  ease  (T^o.  198)  of  ours.  Their  con- 
stancy led  Moreau  Morris  in  his  report  to  the  Board  to  consider  them  as 
a more  certain  indication  of  Texas  fever  than  the  other  lesions  com- 
monly present.  Witii  this  we  can  not  agree.  In  fact  we  regard  the 
digestive  lesions  as  i)erhaps  the  least  pathognomonic  of  the  disease. 

In  a few  cases  affected  with  a more  or  less  chronic  after-disease, 
there  was  much  (jedema  of  the  coats  of  the  fourth  stomach,  extending 
nlso  to  the  mesentery. 

The  lesions  of  the  intestines  are  limited  to  hypersemia  and  x^igmenta- 
t ion.  Beginning  with  the  duodenum,  there  is  found  generally  an  abund- 
ance of  bile  and  more  or  less  injection  and  pigmentation  of  the  villi 
apx>earing  in  the  form  of  closely  set  points  and  fine  lines.  The  remain- 
der of  the  small  intestine  may  show  with  the  stomach  more  or  less  marked 
congestion,  or  there  may  be  patches  marked  by  the  injection  of  minute 
vessels.  In  many  of  the  cases  examined  the  mucosa  was  i^ale  and  con- 
cealed by  a thin  layer  of  a grayish  pasty  consistency  made  up  largely 
of  desquamated  epithelium.  The  walls  of  the  lower  half  of  the  small 
intestine  contained  quite  invariably  small  worm  tubercles.  These  ap- 
peared from  the  serous  surface  as  dark  bluish,  slightly  elevated  nodules. 
In  x^assing  the  opened  intestine  between  the  fingers  the  mucosa  was 
found  intact  while  the  tubercles  gave  one  the  sensation  of  small  shot 
in  the  walls.  They  harbor  a parasitic  worm  and  have  nothing  to  do 
with  the  disease. 

In  the  large  intestine  we  find  more  or  less  hyperaemia  and  pigmenta- 
tion in  longitudinal  lines  corresponding  to  the  summits  of  the  folds  of 
the  mucous  membrane.  This  condition  is  more  marked  in  the  caecum 
and  rectum  than  in  the  colon  and  seems  to  be  associated  with  tne  con- 
stipated condition.  Thus  the  caecum  is  in  some  cases  distended  with 
very  hard,  dry,  fecal  balls  and  some  may  be  found  in  the  rectum.  In 
some  cases  no  abnormal  condition  of  the  large  bowel  is  discoverable. 

Differences  in  the  pathological  changes  of  our  eases  and  those  studied  by 
former  observers, — We  have  already  called  attention  to  the  fact  that, 
while  jaundice  was  rare  in  our  cases,  it  has  been  rather  common  accord- 
ing to  other  investigators.  In  fact  it  has  been  named  the  yellow 
fever  of  cattle  ” on  the  strength  of  this  symptom.  Attention  has  also 
been  called  to  the  lesions  of  the  fourth  stomach  in  this  respect.  The 
causes  for  these  differences  may  perhaps  be  looked  for  in  the  different 
(condition  of  the  animals  examined.  The  Metropolitan  Board  in  18(58 
examined  cattle  which  had  been  traveling  and  had  undergone  much 
hardship  both  by  rail  and  on  foot.  They  were  all  western  animals 
which  succumbed  soon  after  their  arrival  in  New  York.  How  far  the 
deprivation  of  food  and  water,  the  croAvding,  the  constant  motion,  and 
the  marching  may  have  contributed  to  a more  active  circulation  and 
to  an  absorption  of  tlie  obstructed  bile  from  tlie  liver  into  tlie  blood 
must  remain  a conjecture.  In  our  cases  the  animals  were  simxdy 
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pastured  and  the  frecpieiit  blood  examiiiatious  as  well  as  the  takiug  of 
the  temperature  were  earried  out  with  the  least  possible  disturbance  to 
the  animals.  Again  the  animals  used  by  us  weighed  between  500  and 
800  pounds.  They  were  not  more  than  average  animals  in  an  average 
condition  of  flesh.  It  may  be  that  the  large  fat  animals  in  a ple- 
thoric condition  would  develop  the  peculiar  condition  of  the  muscular 
system,  the  jaundice  and  the  more  marked  hyperaemia  (and  sloughing?) 
of  the  fourth  stomach  and  intestines  observed  in  1868.  The  essential 
lesions,  however,  are  precisely  the  same.  The  disease  first  studied  by 
Gamgee  and  the  Metropolitan  Board  of  Health  in  1868  is  the  same  as 
that  now  occupying  our  attention.  The  changes  going  on  in  the  blood, 
the  liver,  spleen,  and  kidneys  are  so  striking  and  peculiar  that  they 
could  not  very  well  belong  to  two  different  maladies. 

CHANGES  IN  THE  CORPUSCULAR  ELEMENTS  OF  THE  BLOOD. 

The  condition  of  the  blood,  so  far  as  determinable  by  the  naked  eye, 
has  already  been  referred  to.  It  grows  very  thin  and  watery  as  the 
disease  progresses.  This  fact  was  emphasized  by  the  earliest  students 
of  this  disease,  the  investigators  of  the  Metropolitan  Board  in  1868. 
Its  prime  significance  seems  to  have  escaped  them  and  subsequent 
ones.  In  the  preliminary  pathological  examination  of  four  cases  in 
1888  (Nos.  3 to  6 inclusive)  the  destruction  of  red  corx)uscles  explained 
best  of  all  the  conditions  observed.  Hence  the  imx)ortance  of  concen- 
trating the  attention  on  the  blood  and  its  cellular  elements  was  at  once 
recognized.  In  1889  arrangements  were  made  by  which  cases  of  the 
disease  could  be  studied  during  life  at  the  experiment  station,  and 
within  easy  reach  of  the  laboratory,  in  the  District  of  Columbia.  In 
order  to  measure  in  some  accurate  manner  the  changes  going  on  in  the 
blood,  the  red  cori^uscles  were  counted  as  soon  as  living  cases  were  ac- 
cessible. The  result  proved  surprising  in  the  extreme.  It  was  found 
that  there  is  a destruction  of  red  corpuscles  going  on  from  day  to  day 
quite  enormous  in  acute  cases.  Going  parallel  with  this  diminution  in 
the  number  of  corpuscles  a change  in  their  size  and  appearance  became 
manifest  which  demanded  a careful  study  in  order  that  a distinction 
between  the  stages  of  the  intraglobular  parasite  and  the  altered  cor- 
puscles which  might  be  confounded  with  them  could  be  made.  As  the 
investigations  proceeded  an  accurate  knowledge  of  these  changes 
proved  very  valuable  as  a means  of  diagnosis.  In  a number  of  cases 
the  recent  existence  of  Texas  fever  could  be  at  once  determined  by 
their  presence,  even  though  the  Texas  fever  parasite  was  no  longer  to 
be  detected  in  the  blood.  These  changes  must  now  be  considered  as 
next  in  importance  to  the  parasite  itself  in  the  diagnosis  of  Texas  fever 
in  all  its  forms.  The  present  chapter  is  therefore  a consideration  of 
the  changes,  both  quantitative  and  qualitative,  affecting  the  red  cor- 
puscles without  reference  to  the  micro-imrasite  accompanying  them- 
This  will  be  described  in  another  chapter. 
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THE  DESTRUCTION  OF  RED  BLOOD  COKF’USCLES, 

The  red  corpuscles  were  counted  with  the  apinii  atus  of  Thoma,  con- 
structed by  Zeiss.  In  the  direction  for  use  accompanying  tlie  apparatus 
it  is  suggested  that  1^00  spaces  should  be  counted  in  ord(‘.r  to  reduce  the 
errors  to  a minimum.  Owing  to  the  large  quantity  of  work  that  had  to  be 
done  in  connection  with  the  various  held  experiments  to  be  described, 
the  counting  could  not  be  carried  to  the  point  of  accuracy  indicated. 
Moreover,  the  quantitative  changes  in  this  disease  are  so  gross  that  a 
slight  error  will  not  afteet  the  comparative  results.  The  method  adopted 
was  to  count  40  spaces.  Two  parallel  rows  of  squares  through  the  ruled 
held  were  counted.  Such  rows  were  chosen  through  which  an  addi- 
tional line  was  drawn  in  order  to  guide  easily  the  eyes.  Hence  these 
rows  Avere  always  four  squares  apart.  By  counting  the  red  corpuscles 
in  a row  of  squares  any  difterences  in  their  distribution  from  one  side 
of  the  cell  to  the  other  Avere  thus  averaged.  A comparison  of  the  re- 
sults of  counts  in  the  case  of  healthy  controls,  or  of  animals  before  the 
onset  of  the  disease,  shows  a remarkable  uniformity  of  results.  More- 
over, successive  counts  either  from  the  same  dilution  or  from  separate 
dilutions  of  blood  from  the  same  animal  collected  at  the  same  time, 
showed  that  the  greatest  margin  of  error  Avas  one  to  two  hundred  thou- 
sand, a comparatively  insignificant  figure  in  the  work  before  us. 

It  was  necessary  also  to  make  a modification  in  the  collection  ot 
blood.  The  uneasiness  of  many  animals,  the  presence  of  flies,  the  heat 
and  wind  on  the  fields  made  it  necessary  to  act  with  great  rapidity. 
Hence  the  complete  filling  of  the  capillary  tube  was  dispensed  Avith- 
Only  a fraetion  of  the  length  was  filled  with  blood,  usually  from  0.6  to 
0.9.  The  quantity  aspirated  was  at  once  noted  and  the  3 per  cent  salt 
solution  or  Toisoif  s fluid  was  drawn  u])  to  the  mark  indicated.  I n those 
cases  in  which  the  blood  Avas  A^ery  thin  and  the  various  squares  con- 
tained only  from  0 to  3 corpuscles  a(>out  80  sipiares  were  counted. 

If,  in  the  collection  of  the  blood,  the  dilution  with  the  salt  solution 
or  Toison^s  fluid,  its  proper  mixing  AAu’th  the  blood,  and  esiiecially  the 
placing  of  the  drop  in  the  cell,  be  iiroperly  carried  out  the  necessity  for 
counting  a large  number  of  squares  is  made  nugatory.  Special  laire 
should  be  devoted  to  the  cleaning  of  the  glass  cell  and  cover  and  the 
keeping  away  of  all  dust.  When  the  coverslip  has  once  been  laid  on 
the  cell  it  should  not  be  slid  or  moved  about,  so  that  the  unifoi  inity  of 
distribution  is  not  disturbed.  The  process  of  collecting  the  blood  for 
counting  is  as  follows: 

In  most  cases  the  animals  could  not  be  removed  from  the  field  and 
the  examination  of  the  blood  had  to  be  proceeded  with  on  tlie  field 
itself.  The  various  appliances  necessary  for  the  securing  of  fresh  and 
dried  preparations  of  blood  and  the  counting  of  the  blood  corpuscles, 
were  carried  in  boxes  or  trays.  The  animal  was  secured  by  its  liead 
and,  in  rare  cases,  one  hind  foot  was  tied,  to  forestall  any  injury  to  the 
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one  collecting-  the  blood,  whose  entire  attention  had  to  be  given  to  this 
work.  If  desired,  a rectangular  box  or  stall  may  be  i>laced  in  each 
field  into  which  the  animal  may  be  led  and  secured.  Or  such  a box 
may  be  placed  under  cover  and  then  rainy  weather  will  not  interfere 
with  the  work.* 

In  collecting  the  blood  the  hair  is  clipped  and  shaved  away  over  an 
area  2 or  3 inches  square  on  that  region  of  the  rump  overlying  the 
haring  hip  bones  (ilium),  where  the  animal  is  most  accessible  for  this 
work.  The  shaven  skin  is  washed  and  rinsed  with  clear  water  and 
dried  with  absorbent  cotton.  To  make  the  incision  a spring  lancet  is 
used  resembling  those  advertised  and  figured  in  most  catalogues  of 
medical  and  veterinary  instrument  makers.  The  incision  must  pass 
through  the  depth  of  the  skin  in  order  that  a sufficient  how  of  blood  be 
secured.  The  depth  to  which  the  blade  of  the  lancet  penetrates  may 
be  regulated  by  a screw  in  the  forked  guard  attached  to  the  lancet. 
The  lancet  should  be  hamed  in  passing  from  one  animal  to  another. 
The  soap  and  razor  should  not  be  used  on  sick  and  healthy  alike,  for, 
although  we  have  no  positive  evidence  that  the  disease  maybe  trans- 
mitted, either  by  these  things  or  even  by  the  lancet,  such  transmission 
is  within  the  range  of  possibility.! 

*Such  a box  is  best  constructed  as  follows:  Place  three  pieces  of  2 by  4 studding, 
44  feet  long,  on  the  floor  parallel  to  each  other  and  3 feet  a^jart.  Erect  uprights 
also  of  2 by  4 studding,  and  3 feet  high,  15  inches  from  the  ends  of  each  horizontal 
piece,  and  brace  securely  from  the  outside.  Within  this  framework  build,  by  board- 
ing up  on  the  inside,  a rectangular  box  6 feet  long,  3 feet  high,  and  2 feet  wide,  open 
at  the  top  and  one  end.  The  front  closed  end  of  the  box  is  hollowed  out  to  a depth 
of  7 to  8 inches  to  receive  the  neck  of  the  animal  in  the  standing  position,  so  that 
the  head  may  extend  over  the  end  and  be  secured  to  a framework  extending  1^  feet 
beyond  the  box  and  attached  to  the  box  2 feet  from  the  floor. 

The  whole  framework  must  be  very  securely  put  together.  The  projection  of  the 
studding  at  the  base  with  the  braces  on  the  outside  serves  to  strengthen  the  box 
and  to  prevent  its  upsetting  by  tlie  struggling  of  the  animal.  A bar  can  be  slipped 
in  behind  the  animal  to  keep  it  from  backing  out,  and  a rope  or  strap  over  the 
withers  fastened  to  the  sides  of  the  box  will  prevent  the  animal  rearing  forward. 

t We  give  a specimen  page  of  the  figures  obtained  from  counting  the  blood  cor- 
puscles as  described  above. 

No.  218  {healthy  control.) — August  6,  1892, 10  a.  m. : Temperature,  101.8;  repiratiou, 
64;  pulse,  56;  blood  collected,  7.3  divisions. 

(Toison’s  fluid  was  used  in  this  estimation.  It  consists  of  distilled  water  160  cc., 
neutral  glycerine  30  cc.  (at  30^),  sodium  sulphate  8 grams,  sodium  chloride  1 gram, 
methyl  violet  .025  gram.  It  stains  the  white  corpuscles  so  that  both  red  and  white 
may  be  counted  in  the  same  preparation.) 


First  row  of  squares: 


8 12  9 13 

13  11  10  14 
12  13  13  10 

14  19  8 13 

12  7 10  10 


463  X 100  X 4000  X 10 
40  X 7.3 


=6,342,465  red  corpuscles. 


61+62+50+60=233 
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The  number  of  red  corpuscles  in  cattle  (obtained  from  the  counties 
around  the  District  of  Columbia)  during  health  fluctuates  more  or  less, 
as  might  be  expected,  but  may  be  put  down  as  six  millions  in  a cubic 
millimeter.  Seven  millions  in  winter,  and  five  millions  in  late  summer 
and  early  autumn  seems  to  be  not  uncommon.  The  number  may  be 
said  to  fluctuate,  however,  between  four  and  one-half  and  eight  mil- 
lions, since  these  extremes  are  occasionally  met  with.  The  following 
counts  from  healthy  animals  will  serve  as  illustrations : 


No.  109. 


September  18,  1890 5, 726, 000 

October  3,  1890 6, 190, 000 

October  14,  1890 5, 807, 000 


No.  91. 

S Placed  in 
infected 
field. 

October  7,  1890 ...  4, 833, 000 
October  30,  1890  . . 4, 670, 000 


No.  143  (control  animal). 


September  29,  1890 6,261,900 

October  8,  1890  6, 835,  000 

October  25,  1890  6, 500,  000 


In  addition  to  these  illustrations  there  maybe  found  in  the  appendix 
a large  number  of  figures  relating  to  the  number  of  red  blood  corpus- 
cles of  cattle  in  infected  fields,  but  not  yet  diseased.  The  examination 
of  the  blood  in  1891  was  extended  to  many,  and  in  1892  to  all,  animals 
at  the  beginning  of  experiments,  in  order  to  get  at  the  approximate 
normal  for  each  animal,  and  also  to  make  sure  that  the  animals  were 
in  good  health.  Among  the  many  cases  which  came  under  observation 
only  one  anaemic  cow  was  found;  that  is,  only  one  whose  red  corpuscles 
fell  below  four  and  a half  millions.  This  animal  (Ho.  136)  was  affected 
with  some  catarrhal  discharge  from  the  vagina.  Her  record  was: 


September  30,  1890 3,  911,  300 

October  8,  1890  3, 753,  800 

October  18,  1890  3, 735,  300 


Second  row: 

8 14  7 13 

11  9 10  8 

15  13  13  13 

8 8 15  17 

12  13  9 14 

54+57+54-f 65=230 
463 

Seveu  white  corpuscles  in  400  squares. 

7X100X4000X10 ...  - 

400  X 7 3 =9,589  white  corpuscles. 

In  counting  40  squares  the  various  factors  in  the  fraction  above  balance  each  other 
in  such  a manner  that  it  is  only  necessary  to  divide  the  number  of  corpuscles  (463)  by 
the  quantity  of  blood  collected  (7.3  divisions  of  nielangeur  instead  of  10,  the  quantity 
usually  collected).  The  first  ligure  of  the  quoticuit  gives  millions.  A similar  simpli- 
fication of  the  formula  for  the  white  corpuscles  may  be  used. 
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lu  one  case  (N’t).  51)  tiibeiciilosis,  limited  cliieliy  to  the  lymphatics, 
was  discovered  at  the  autopsy.  Ev(ui  in  tliis  animal,  after  three  days 
of  high  temperature  from  Texas  fever,  tlie  corpuscles  still  numbered 
5,125,000.  There  could  have  been  no  amemia,  therefore,  in  spite  of  the 
tuberculosis. 

The  destruction  of  red  corpuscles  is  tlie  essential  phenomenon  of 
Texas  fever  from  which  all  the  various  pathological  processes  take 
their  origin.  A glance  at  the  figures  in  the  appendix  will  show  that 
this  is  a constant  occurrence  and  X3resent  in  every  case  in  proportion 
to  the  acuteness  and  severity  of  the  attack.  Some  illustrations  will 
demonstrate  these  statements. 

No.  80. 


[July  5,  1890.— Beginning  of  exposure  in  infected  field  (Texas  cattle).] 


Date. 

Number  of 
corpuscles. 

Remarks. 

July  31  

6, 290,  000 
5,  052,  000 
5,  631,  000 
5,  422,  000 
5, 434,  000 
2, 025, 000 

First  high  morniug  temperature  on  Aug.  24. 
To  all  appearances  in  dying  condition ; killed. 

August  4 

August  7 

August  23  

August  24 

August 28 — 1 p.  m.... 

No.  129. 


[July  5,  1890. — Beginning  of  exposure  in  infected  field  (Texas  cattle.)] 


August  11 ..... 

6. 123. 000 

7. 171.000 
5, 370,  000 
3,  210,  000 
1,  675,  000 

Augu.st  13  ... ... 

August  16  ... .... ...... 

August  27  . 

First  high  morniug  temperature  Aug.  24. 
Died  at  8 p.  m. 

August  29  

No.  163. 

[July  2,  1891. — Beginning  of  exposure  in  infected  field  (Noi’th  Carolina  cattle).] 


August  13 
August  24 
August  25 


5, 000,  000 

3, 388, 800  Temperature  last  taken  on  21st,  then  normal. 
2, 645, 000  Killed. 


These  few  examples  will  suffice  to  illustrate  the  rapid  disappearance 
of  red  corpuscles  from  the  circulating  blood.  They  are  by  no  means 
extreme  cases,  but  stand  for  the  average  rate  of  disappearance  in  acute 
cases.  This  would  be  for  N^o.  80  at  the  rate  of  about  1,000,000  corpus- 
cles per  cubic  millimeter  a day  during  the  last  three  "daysj  for  No.  129 
at  the  rate  of  800,000,  and  for  No.  163,  700,000.  That  this  rate  of  de- 
struction is  very  high  becomes  evident  when  we  bear  in  mind  that  in 
No.  80  it  represents  the  loss  in  twenty-four  hours  of  one-sixth  of  all  the 
red  corpuscles  usually  circulating  in  the  body.  In  the  other  cases  it 
represents  from  one-seventh  to  one-eighth  of  the  whole  number. 

In  the  mild  non-fatal  type  the  rate  of  lestruction  is  lower. 
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No.  56. 


[September  8,  1890. — Beginning  of  expo.sure  in  infected  field  (North  Carolina  cattle).] 


Date. 

Number  of 
corjmscles. 

Remarks. 

1890. 

September  20 

6, 844,  000 
5,  640,  000 
5, 307,  000 
5, 436,  000 
4,  666,  000 
2,  754,  000 
2,  720,  000 
2,  344,  000 
1,  984,  000 
1, 183,  000 

Lowest  point  readied. 

September  22 

September  29 

October  9 

October  22  

October  25 

October  30  

November  6 

November  8 

November  13 

In  this  animalj  the  loss  which  in  an  acute  case  would  have  taken  place 
in  four  or  five  days  occupied  from  seven  to  eight  weeks.  In  these  cases, 
however,  other  elements  enter,  such  as  the  constant  active  i)roduction 
of  new  corpuscles  which  masks  to  a great  degree  the  actual  rate  of  dis- 
appearance. Moreover,  the  destruction  seems  to  go  on  not  regularly 
but  in  jumps  or  paroxysms.  Thus  in  the  case  before  us  there  was  a 
decrease  of  1,912,000  from  October  22  to  October  25,  but  practically  a 
standstill  from  October  25  to  October  30,  and  so  on. 

Another  fact  of  considerable  interest  brought  out  by  the  periodic 
estimates  of  the  red  corpuscles  is  the  oscillation  of  the  number  up  and 
down  during  the  disease  in  some  cases.  It  seems  as  if  a jieriod  of 
destruction  were  followed  by  a period  of  regeneration,  and  this  again 
by  a period  of  destruction.  This  oscillation  is  occasionally  traceable 
to  the  reappearance  of  the  micro-parasite  in  the  blood,  as  in  No.  160,  in 
which  three  different  downward  movements  in  the  number  of  red  cor- 
puscles are  associated  with  the  reappearance  of  infected  corpuscles.  In 
other  cases  the  microscope  did  not,  during  the  downward  movement, 
demonstrate  the  presence  of  the  parasite,  probably  because  such  ob- 
servations were  often  one  or  two  weeks  apart.  The  supj)osition  at  the 
time  was  that  such  cases  were  getting  well,  and  the  tardy  examination 
of  the  blood  showed  instead  of  the  expected  return  to  the  normal 
another  downward  movement.  Very  good  illustrations  of  this  oscilla- 
tion are  afforded  by  Nos.  Ill  and  142,  both  the  result  of  the  intravenous 
injection  of  blood  from  sick  natives.  In  No.  142  the  figures  were  as 


follows : 

September  16,  1890 6,  890,  000 

September  22,  1890 5,430,000 

September  24,  1890 4, 562,  000 

September  29,  1890 5,274,500 

October  4,  1890 3,902,000 

October  8,  1890 ^5,  983,  600 

October  22,  1890 4,  333,  000 

November  4, 1890 5,  586,  000 


*This  number  is  evidently  too  hi<>li  as  compared  with  the  preceding,  and  must  be 
exxjlained  by  assuming  other  forces  at  work  in  eoncentratlng  the  hlood  beside  the 
mere  regeneration. 
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It  has  been  assumed  above  that  the  disappearance  of  the  red  cor- 
puscles is  cliielly  due  to  their  destruction.  We  liave  already  seen  that 
in  the  cases  under  observation  there  were  very  few  hemorrhagic  lesions 
which  might  for  the  time  being  reduce  the  number.  The  ticks  can  not 
be  regarded  at  all  as  abstractors  of  blood  in  this  stage.*  That  they 
are  largely  destroyed  within  the  body  is  shown  (1)  by  the  loss  of 
hiemoglobin  through  the  kidneys,  (2)  by  the  overproduction  of  bile 
which  is  abnormal  in  the  abundance  of  i)igment  Hakes,  and  (3)  by  the 
actual  observation  of  this  destruction  by  the  micro-parasite  under  the 
microscope. 

THE  REGENEKATION  OF  RED  BLOOD  CORPUSCLES. 


As  determined  hy  actual  enumeration. — Passing  by,  for  the  present, 
any  further  discussion  of  this  interesting  subject,  let  us  turn  to  the  re- 
generation of  the  red  corpuscles.  This,  of  course,  varies  in  accordance 
with  the  vigor  of  the  animal,  its  food,  and  the  season  of  the  year.  It 
is,  even  under  adverse  circumstances,  remarkably  rapid  and  well 
adapted  to  occasion  surprise. 

The  regeneration  of  corpuscles  as  indicated  by  the  microscope  is  not 
in  all  cases  indicated  by  the  counting  apparatus.  That  is  to  say,  the 
regeneration  may  begin  before  the  destruction  has  ceased,  and  if  the 
latter  process  is  the  more  active  the  count  will  show  a loss,  although 
the  microscope  may  demonstrate  the  presence  of  a large  number  of  new 
corpuscles.  This  actual  regeneration,  as  indicated  by  abnormal  forms, 
will  be  discussed  farther  on ; here  we  will  simply  refer  to  the  increase 
of  the  corpuscles  as  indicated  by  actual  counting.  A few  illustrations 
will  serve  our  purpose : 

No.  64. 

September  9,  1890  

September  16,  1890  

September  29,  1890  

No.  102. 

September  18,  1890 

October  4,  1890 

October  17,  1890 

Novembers,  1890 


November  26,  1890  3,880,000 

December  2,  1890 4,706,000 

December  11, 1890 4,603,400 


3, 154,  000 
4,  575,  000 
4,  869,  000 

1,  950,  000 

2,  682,  700 

3,  894,  700 
5, 120,  000 


No.  65. 

November  4,  1889 1, 720,  000 

December  2,  1889  3,  463,  000 

No.  56  {Mild  type.) 

November  13,  1890  1,183,000 

November  15,  1890 1,534,000 

November  17,  1890 1,655,000 

November  21,  1890  2,615,000 


""  The  enlarged  spleen,  it  is  true,  absorbs  from  1^  to  3 pounds  of  red  corijiiscles 
roughly  speaking,  since  its  enlargement  is  mainly  due  to  an  engorgement  with 
them.  If  we  regard  the  red  corpuscles  as  constituting  one-third  of  the  weight 
of  the  blood,  this  quantity  would  correspond  to  4^  to  9 pounds  of  blood.  If  we 
take  the  blood  in  cattle  as  one-thirteenth  of  the  body  weight  (v.  Limbeck,  Klinische 
Pathologic  des  Blutes.  S.  49)  an  animal  weighing  800  pounds  would  carry  61.5  pounds 
of  blood.  The  spleen  would  thus  absorb  the  corpuscles  of  one-fifteenth  to  one- 
seventh  of  the  entire  blood  and  reduce  the  number  of  corpuscles  in  a cmm.  one- 
third  to  one  million.  The  capillary  engorgement  of  the  kidney,  heart  muscle,  and  per- 
haps other  organs  may  account  for  some  losses,  but  this  is  mainly  due  to  infected 
corpuscles  which  may  be  regarded  as  destroyed.  The  above  calculation  is,  of 
course,  very  approximate. 
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The  activity  of  the  regeneration  is  well  brought  out  in  IS’o.  50,  a large, 
vigorous  ox.  From  November  17  to  November  20  the  red  cori^uscles 
appeared  in  the  circulation  at  the  rate  of  250,000  per  cubic  millimeter 
l>er  day.  From  November  20  to  December  2 the  rate  of  increase  was 
about  140,000  a day.  It  is  furthermore  remarkable  that  in  the  case  of 
a few  calves  under  observation  the  corpuscles  rose  rapidly  in  number, 
although  the  animals  did  not  thrive  after  the  fever  departed.  This  was 
likewise  observed  in  some  adults.  The  blood-forming  fuindion  seems 
to  go  on  independently  of  downward  processes  of  other  functions. 

No.  82. 


October  11,  1890 3,542,800 

November  13,  1890 4,240,000 

December  2,  1890 5,643,000 


In  this  calf,  the  number  of  corpuscles  steadily  rose  after  the  disease 
had  passed  away,  in  spite  of  growing  weakness  and  diarrhea.  On 
December  4 it  was  unable  to  get  on  its  feet,  so  that  it  had  to  be  killed 
December  6.  Opposed  to  these  cases  in  which  the  blood-forming  func- 
tion asserts  itself  under  difficulties,  there  are  others  in  which  the  strain 
upon  this  function  has  been  so  severe  that  several  phenomena  appear. 
The  corpuscles  may  increase  in  number  but  not  reach  the  full  tide  of 
the  number  present  before  disease  until  the  following  season.  Or 
there  may  be  a temporary  standstill  in  the  production  of  corpuscles 
when  the  number  is  still  very  low.  In  none  of  the  cases  in  which  the 
convalescence  was  followed  with  the  corpuscle  counter  did  the  number 
remain  below  four  millions  after  the  end  of  three  or  four  months. 

As  determined  by  microscopical  examination. — The  reproduction  of 
new  corpuscles  as  witnessed  by  microscopical  examination  presents  a 
number  of  important  phenomena.  Taking  it  for  granted  for  the  pres- 
ent that  we  are  able  to  detect  newly  formed  corpuscles  by  certain  pe- 
culiarities of  form  and  staining  which  they  possess  during  the  more 
advanced  stages  of  anaemia,  we  may  lay  down  a few  general  proposi- 
tions concerning  this  production.  In  the  acute  type  of  Texas  fever, 
when  the  daily  loss  of  corpuscles  amounts  to  from  one-sixth  to  one- 
eighth  of  the  normal  number,  there  is  observed  little  or  no  production 
of  new  corpuscles,  until  the  number  has  fallen  to  one  million  or  two  mil- 
lions, and  the  normal  temperature  has  returned.  Then  an  abundant  crop 
of  new  forms  is  seen,  even  when  the  animal  succumbs  in  the  end.  In  the 
mild,  non-fatal  type,  in  which  the  destruction  of  red  corpuscles  goes  on 
much  more  slowly,  and  in  intervals,  and  in  which  there  is  but  little 
fever  and  general  disturbance  of  health,  the  production  of  new  cor- 
puscles begins  at  once  and  continues  parallel  with  the  destruction  of 
older  ones  throughout  the  course  of  the  disease.  It  is  in  such  slowly 
progressive  cases  that  the  changes  in  the  corpuscles  accompanying 
their  regeneration  is  best  studied.  Before  proceeding  to  a description 
of  these  forms,  so  valuable  in  the  diagnosis  of  Texas  fever,  a brief  de- 
scription of  the  methods  emi^loyed  is  called  for,  since  they  are  the 
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same  as  those  used  in  the  ini[)()i‘taiit  study  of  the  miero-organisin  or 
blood-parasite  of  this  disease. 

The  blood  was  examined  in  the  fresh  and  in  tlie  dried  (*.oiidition.  The 
drop  of  blood  as  it  oozed  from  the  incisiou  was  received  at  once  on  a 
flamed  platinum  loop  soldered  into  a glass  rod  like  the  ordinary  bac- 
teriological loops  used  for  inoculating,  etc.  The  platinum  loop  is  simply 
brought  in  contact  with  the  blood,  and  the  drop  placed  on  a clean  glass 
slide  and  immediately  covered  with  a cover  glass  and  sealed  with  paraf- 
fin if  the  preparation  is  to  be  kept  under  observation  for  some  time. 
The  sealing  is  best  done  with  a camePs  hair  brush  di])ped  into  melted 
paraffin.  It  is  always  desirable  to  have  only  a single  layer  of  cor- 
puscles in  the  preparation.  To  insure  this  there  should  be  no  speck  of 
dust  on  slide  or  cover,  and  the  quantity  of  blood  taken  must  be  small. 
This  can  be  regulated  by  adjusting  the  size  of  the  platinum  loop.  In 
the  usual  method  of  touching  the  drop  of  blood  with  the  cover  di- 
rectly the  quantity  of  blood  can  not  be  limited,  and  many  preparations 
are  subsequently  found  to  contain  too  many  coiqjuscles. 

The  preparation  of  dried  blood  requires  much  care.  Without  going 
into  an  extended  discussion  of  the  relative  merits  of  different  methods 
we  give  the  one  found  most  satisfactory  and  adopted  in  these  investi- 
gations. It  is  most  readily  understood  by  referring  to  the  annexed 
figure: 


In  A,  a cover  glass  cc  is  held  by  a pair  of  forceps  h and  has  on  its 
upper  surface  a drop  of  blood  a placed  there  by  a platinum  loop.  A 
second  cover  glass  or  scraper’^  held  by  forceps  is  resting  on  the  first 
with  one  edge  and  is  held  at  an  angle  of  15^  to  20^  to  it.  As  shown  in 
B the  upper  cover  is  drawn  over  the  lower,  and  as  its  edge  sweeps  over 
it  it  spreads  out  the  drop  of  blood  in  a thin  layer.  In  rapid  work  the 
forceps  may  be  dispensed  with.  The  lower  cover  is  held  between  thumb 
and  forefinger  of  the  left  hand  at  cc  and  steadied  below  with  the  tip  of 
the  middle  finger,  and  the  upper  is  firmly  seized  between  thumb  and 
forefinger  of  the  right  where  the  blades  of  the  forceps  would  rest. 


A 


B 


]?^0.  2. — Metliod  of  preparing  dry  blood  films  on  cover  glasses. 


44 


TEXAS  OR  SOUTHERN  CATTLE  FEVER. 


By  using  a pair  of  forcej)S  which  may  be  adjusted  by  a clamp,  the 
sm-aper  may  be  fastened  between  the  blades,  and  by  rotating  it  its 
edges  may  serve  to  spread  out  three  or  four  separate  preparations.  The 
scraper  should  be  thick  and  its  edges  smooth  in  order  to  insure  uni- 
form distribution  of  the  blood.  It  is  needless  to  say  that  this  simple 
process  is  much  superior  to  the  barbarous  one  of  x>lacing  two  cover 
glasses  together  face  to  face  in  order  to  allow  tlie  blood  to  sj)read  in  a 
tilm  between  them,  and  then  drawing  them  ax>art.  Each  corpuscle  is 
thereby  subjected  to  a long  crushing  process,  whereas  in  the  method 
before  us  this  is  entirely  avoided.  The  thinness  of  the  blood  film  de- 
pends upon  several  things,  such  as  the  condition  of  the  cover  as  re- 
gards freedom  from  all  grease,  the  size  of  the  droj)  of  blood,  the  regu- 
larity of  the  edge  of  the  second  cover  or  scraper,’’  and  the  angle  at 
which  it  is  held  during  the  operation.  The  layer  is  not  of  even  thick- 
ness over  the  entire  cover  glass,  but  is  thinnest  where  the  scraper  has 
begun  its  work,  and  densest  where  it  has  left  off  at  the  edge  of  the 
cover,  as  shown  in  the  figure.  This  is  no  disadvantage,  however,  but 
rather  aii  advantage,  as  it  furnishes  us  with  a layer  of  varying  thick- 
ness which  is  of  service,  as  will  be  pointed  out  farther  on.  The  place 
where  the  scraper  began  and  where  the  layer  is  composed  of  isolated 
corpuscles  or  groups  of  contiguous  ones,  they  have  dried  so  rapidly  that 
they  are  in  a state  of  perfect  i^reservation.  Every  jirepaTation  has  thus 
some  spots  where  the  corpuscles  are  thoroughly  fixed,”  even  if  as  a 
whole  it  may  have  been  a failure. 

The  essential  condition  of  success  in  dry  prex)arations  of  blood  is  to  get 
the  corpuscles  into  a dried  state  as  soon  as  possible  after  the  blood  is  shed. 
For  this  reason  it  might  seem  desirable  to  eliminate  the  use  of  the  loop 
and  touch  the  exuding  blood  directly  with  the  cover  glass,  as  is  fre- 
quently done  in  the  study  of  human  blood  when  the  finger  tip  is 
pricked.  But  the  circumstances  are  different  in  cattle.  The  prick  is 
useless  and  an  incision  must  be  made.  The  surface  of  the  skin  is  fiat 
and  a cover  glass  touched  to  the  oozing  blood  may  bring  with  it  epi- 
thelial scales  and  other  objectionable  things  from  the  skin  accidentally 
touched,  however  much  the  latter  may  have  been  cleansed  beforehand. 
Still,  in  rapid  work,  it  is  now  and  then  of  advantage  to  touch  the  ooz- 
ing blood  directly  with  the  edge  of  the  scraper.  Hot  infreipiently  the 
quantity  of  blood  is  small  and  does  not  well  out  of  the  incision.  A 
loop  then  becomes  indispensable  in  lifting  it  out.* 

The  dried  films  of  blood,  kejff  labeled  in  small  pill  boxes  until  used, 
are  exposed  in  a dry-air  oven  to  a temiKuature  of  11()0-12()0  (J.for  one 
and  one-half  to  two  hours.  Drawing  the  covers  through  the  Bunsen 
flame  as  for  bacteriological  x)rex)arations  is  liable  to  fail  at  any  time 
from  overheating  or  underheating,  and  is  not  to  be  recommended. 

* More  recent  observations  during  the  fall  of  1892  have  shown  quite  conclusively 
that  cold  rapidly  destroys  the  form  of  red  corpuscles.  In  fact  it  was  impossible  to 
prepare  films  out  of  doors  in  a temperature  below  50^^  F. 
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When,  for  rapid  work,  this  method  must  be  used  the  cover  fj^Iass  sliould 
be  drawn  through  the  flame  four  times,  each  movement  to  occupy  a 
second.  Three  movements  are  usually  insuhicient,  for  when  the  stain 
is  apjdied  the  coloring  matter  of  the  (*-orpus(des  is  dissolved  out  and  the 
])repa ration  is  spoilt.  When  overheated  the  red  corpuscles  are  apt  to 
stain  so  deeply  that  any  granules  or  parasites  within  them  are  hidden 
from  view.* 

The  staining  process  used  for  the  dried  and  heated  cover-glass  prepa- 
rations is  very  simple.  The  cover  glass  is  either  allowed  to  float  on  a 
filtered  solution  of  Loffler’s  alkaline  methylene  blue  or  else  the  staining 
fluid  is  dropi)ed  upon  the  cover  glass  and  allowed  to  remain  from  one 
and  one-half  to  two  minutes.  It  is  thereu])on  washed  in  distilled  water 
and  dip])ed  into  a one-third  per  cent  solution  of  acetic  acid  for  an  in- 
stant to  remove  any  diffuse  stain  in  the  red  corpuscles.  Lastly  the  acid 
is  washed  away  in  distilled  water.!  It  is  then  ready  for  examination  in 
water  or  lor  drying  and  mounting  in  xylol  balsam.  Care  must  be  taken 
to  make  the  action  of  the  acetic  acid  solution  momentary,  otherwise  the 
decolorization  may  go  too  far. 

If  we  examine  the  blood  of  a mild  autumnal  type  of  fever  every  one, 
two,  or  three  days,  as  described,  certain  x)henomeua  appear  regularly  at. 
certain  stages  of  the  anmmia.  When  the  number  of  cor]>uscles  has 
fallen  to  three  millions  a variable  number  of  enlarged  corpuscles  appear. 
While  the  normal  ones  measure  about  5 or  6 yu  in  diameter,  the  enlarged 
forms  will  be  from  6 to  8 in  diameter.  This  is  the  first  change  observ- 
able, and  it  ax^pears  only  when,  as  stated,  the  number  has  fallen  to  one- 
half  the  normal.  As  the  destruction  goes  on  and  the  number  sinks 
lower,  the  large  cells  become  more  numerous,  but  they  at  the  same 
time  grow  thinner  and  more  delicate.  When  the  number  is  below  two 
millions,  hmmatoblasts  or  nucleated  red  corx^uscles  begin  to  ax^x^ear,  and 
their  number  may  be  as  high  as  5 x>er  cent  of  all  corpuscles  still  in  the 
circulation.  It  may  also  be  noted  at  tliis  stage  that  some  of  the  large 
corpuscles  show  one  or  more  small  vacuioles  in  a cluster  in  the  center 
of  the  corx^uscle.  These  contain  sometimes  a barely  visible  ( x 1000) 
X)article  in  rax)id  dancing  motion.  These  x^heiiomena  are  all  the  result 
of  the  antemia,  as  will  be  shown  later,  and  have  nothing  to  do  with  the 
micro-x^arasite.  The  variation  in  size  of  the  red  corpuscles  is  illustrated 
in  Plate  iv,  Fig.  3,  Plate  v,  Fig.  3,  and  on  Plate  ix. 

^ In  place  of  a hot-air  oven  kept  at  the  prox^er  temperature  by  a thermo-regulator 
the  device  of  Ehrlich  may  be  used.  This  consists  of  a Bunsen  burner  or  a small  ker 
osene  stove  and  a strip  of  sheet  copiier  laid  over  it.  It  is  evident  that  at  different 
distances  from  the  source  of  heat  the  copper  will  be  of  different  temperatures.  By 
placing  drops  of  water  on  it  the  place  where  the  temperature  is  100°  C.  can  be  ap- 
proximately ascertained  by  the  behavior  of  the  water.  The  cover  glasses  are  laid 
upon  the  sheet  of  copper  for  a certain  length  of  time  at  a point  corresi)onding 
roughly  to  120°  C. 

t If  the  film  has  been  properly  heated  (not  overheated),  decolorizing  is  quite  un- 
necessary. 
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When  preparations  ol‘  blood  are  dried  and  stained,  another  set  of 
changes  are  observed  which  were  hidden  in  the  fresh  preparations. 
These  changes  are  limited  to  the  enlarged  corpuscles.  When  the 
number  falls  below  3,000,000,  a few  corpuscles  are  now  seen  among 
large  numbers  of  others,  whose  disc  is  sprinkled  over  with  a variable 
number  of  granules  which  stain  deeply  in  the  alkaline  methylene  blue.* 
These  granules  vaiy  in  size.  In  some  preparations  of  blood  at  this 
stage,  they  may  be  as  large  as  0.5  pi  in  diameter,  and  there  may  be  from 
15  to  30  in  a corpuscle.  A prolonged  observation  of  these  granules 
has  suggested  the  theory  that  their  size  depends  largely  on  the 
rapidity  with  which  the  film  of  blood  has  been  dried.  In  those  por- 
tions of  the  layer  which  are  thinnest  and  fixed  instantly,  only  small 
granules  are  seenj  that  is,  such  as  are,  perhaps,  not  more  than  0.1  pi  in 
diameter.  But  in  those  portions  of  the  layer  in  which  the  corj^uscles 
are  massed  two  or  three  deep,  the  large  granules  are  found,  if  present 
at  all.  The  immediate  inference  is,  that  the  stainable  matter  diffused 
through  the  corpuscle  collects  into  larger  nuclei  if  there  is  any  time 
elapsing  between  the  shedding  and  the  drying  of  the  blood.  This  time 
is  longest  in  the  dense  portions  of  the  film.  (See  Plate  iv,  Fig.  3,  Plate 
• V,  Fig.  3,  and  Plate  ix.)  The  granules  in  a cell  are  not  all  of  the  same 
size,  although  there  is  not  much  variation  in  this  respect  in  the  same 
corpuscle.  There  are  cells  with  very  fine  granules,  and  cells  with  very 
coarse  granules.  Cells  with  granules  of  intermediate  size  are  also  found. 
The  large  granules  are  usually  round,  and  resemble  very  closely  micro- 
cocci, but  the  slight  irregularity  in  form  and  size  disposes  one  to  reject 
at  once  the  view  that  they  may  be  micrococci.  The  large  granules  closely 
resemble  one  of  the  stages  of  the  micro-parasite  of  Texas  fever,  as  will 
be  pointed  out  later  on.  The  small  granules  do  not  appear  round,  but 
more  angular,  and  even  slightly  rod-shaped.  They  are  distributed 
quite  uniformly  over  the  disc,  excepting  in  a few  cases  in  which  there 
was  a central  siiace  free  from  them.  These  bodies  stain,  as  nuclei  and 
bacteria  do,  with  basic  aniline  dyes,  and  they  are  not  readily  decolor- 
ized with  acids.  They  are  stained  by  hsematoxylin  and  refuse  to  stain 
with  Ehrlich’s  acid  or  neutrophile  dyes. 

The  granular  forms  are  characteristic  of  that  stage  of  the  anaemia  in 
which  the  number  of  corpuscles  stands  between  two  and  three  millions. 
When  it  falls  below  2,000,000  other  peculiar  forms  appear.  The  en- 
larged corpuscles  grow  thinner  and  larger,  more  easily  distorted  wlien 
the  drying  is  retarded,  and,  when  stained  as  above  indicated,  many  of 
them  show  a diftuse,  rather  pale  bluish  coloration  not  easily  removable 
by  acetic  acid.  (Plate  v,  Fig.  1;  Plate  ix.)  Some  show  instead  of  this 
diffuse  coloration  an  aggregation  of  exceedingly  minute  granules  which 
might  easily  give  the  impression  of  a diffuse  stain.  These  types  are 

*It  should  be  borne  in  mind  that  under  the  conditions  formulated  above  the 
normal  red  corpuscle  does  not  retain  the  stain,  either  in  the  form  of  granules  or 
diffusely. 
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not  infrequently  accomptinied  ]>y  Ineimitoblasts.  It  must  not  be  un- 
derstood that  the  different  stages  of  the  aineinia  ai  (i  charaeterized  by 
the  exelnsive  presence  of  one  or  the  otlier  of  these  changed  forms. 
The  granular  or  punctate”  cells  may  be  met  with  in  the  various 
stages  of  the  anaemia.  Likewise  the  diffusely  stained  forms  are  in  a 
few  cases  encountered  with  the  punctate  forms  before  the  anaemia  has 
become  advanced.  But  as  a rule  we  meet  first  with  the  simj)ly  en- 
larged corpuscles,  next  with  the  punctate”  forms,  and  lastly  with 
the  diffusely  stained  or  ‘‘tinted”*  forms  and  the  haematoblasts. 

It  is  not  desirable  to  go  into  any  details  concerning  the  nature  of 
these  corpuscles,  as  this  has  already  been  done  from  the  staiidi)oint  of 
general  pathology  in  another  publication  where  the  literature  is  also 
taken  into  consideration.!  A few  remarks  are,  however,  in  order  as 
bearing  upon  an  understanding  of  the  disease  before  us.  The  various 
modified  forms  of  red  corpuscles,  which  we  have  been  considering,  are 
perhaps  all  embryonic  or  immature  forms.  They  have  been  hastened 
into  the  circulation  from  their  place  of  manufacture,  the  red  marrow  of 
the  bones,  to  supply  an  urgent  demand  created  by  the  destruction  of 
vast  numbers  of  red  corpuscles  by  the  Texas  fever  parasite.  This  de- 
mand grows  more  and  more  pressing  as  the  number  of  corpuscles  (mui- 
tinues  to  go  down,  and  conseiiueutly  more  and  more  immature  forms 
are  sent  until  the  hsematoblasts  themselves,  the  progenitors  of  the 
red  corpuscles,  appear.  The  reasons  for  considering  them  embryonic 
or  immature  red  corpuscles  can  not  be  entered  into  here.  It  must  suf- 
fice to  state  that  a comparative  study  of  the  embryonic  cells  in  the  red 
marrow  and  of  these  modified  corpuscles  in  the  circulation  shows  them 
to  be  the  same. 

The  staiuable  material  in  these  new  corpuscles  may  be  some  form  of 
protoplasm  imperfectly  converted  into  the  discoplasm  of  the  adult  red 
corpuscle.  We  have  already  presented  the  theory  that  the  granules 
may  be  derived  from  the  diffusely  stained  material  by  a condensation 
in  the  shed  blood.  This,  of  course,  will  demand  special  study.  It  is 
enticing  to  interpret,  as  has  been  done,  the  larger  granules  as  frag- 
ments of  the  nucleus  of  the  hsematoblasts,  but  there  are  no  observations 
directly  supporting  this  view,  f 

The  same  modified  or  embryonic  forms  of  cori^uscles  appear  in  the 
acute  type  of  Texas  fever  after  the  high  temperature  has  disapi)eared 
and  the  stage  of  convalescence  has  begun.  They  disappear  speedily 
from  the  circulation  when  the  number  of  corpuscles  again  begins  to 
rise.  In  fact  they  seem  to  disappear  when  the  number  has  risen  to  2.5 

* These  terms  are  used  in  the  appendix  to  designate  these  modified  corpuscles. 

tTheohald  Smith : On  changes  in  the  red  blood  corpuscles  in  the  pernicious  anaemia 
of  Texas  cattle  fever.  Trans.  Assoc.  Amer.  Physicians  for  1891. 

tit  is  a curious  fact  that  the  granular,  or  ‘‘  punctate”  cells  have  not  been  seen  in 
the  parenchyma  of  the  various  organs  (spleen,  liver,  kidneys),  although  the  diffusely 
stained  or  “ tinted”  cells  are  present. 
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millions.  Even  when  the  regeneration  does  not  go  on  f(iiickly  ami  the 
amemia  remains  stationary  for  a time  the  ])uii(‘tate  and  tinted  cells 
speedily  disappear  while  the  simply  enlarged  corpuscles  or  macrocytes 
remain  in  the  circulation  or  rather  are  produced  as  such  until  the  num- 
ber is  above  3 millions  and  they  do  not  regularly  disappear  until  the 
number  is  over  4 millions. 

While  there  could  be  no  reasonable  doubt  that  the  forms  described 
as  abnormal  are  immature  red  corpuscles,  there  was  enough  resem- 
blance between  the  larger  granules  and  the  smaller  stages  of  the  para- 
site to  make  a crucial  experiment  necessary.  It  might  likewise  be 
claimed  that  the  body  to  be  presently  described  as  the  micro-organism 
of  Texas  fever  is  nothing  more  than  a phenomenon  of  embryonic  or 
perhaps  degenerated  red  corpuscles  caused  by  some  still  unknown 
agency,  which  itself  is  the  direct  cause  of  the  disease.  It  became  there- 
fore necessary  to  show  that  the  parasites  are  not  the  result  of  the  dis- 
ease and  that  in  artificial  anmmia  they  do  not  appear.  To  prove  this, 
bleeding  was  resorted  to,  first  upon  a sheep  then  upon  a cow.  The  ar- 
tificial anaemia  brought  about  caused  the  various  modifications  de- 
scribed above  to  appear  in  the  blood  of  both  sheep  and  cow,  but  the 
various  forms  of  the  parasite  did  not  show  themselves  at  any  time. 
These  experiments  are  of  sufficient  importance  to  warrant  their  publi- 
cation here. 

Male  lamh,5  months  old,  still  nursing — gross  weight,  65 pounds. 


Date. 

Number  of 
red  corpus- 
cles in  a 
cmm.* 

Quantity 
of  blood 
withdrawn 
from  jug- 
ulars. 

Eemarks. 

1890. 
June  17 
June  18 

11. 500. 000 

10. 500. 000 

Grams. 

336 

Blood  corpuscles  not  visibly  altered. 

J une  19 

9,  200,  000 

406 

Do. 

June  20 

6,  500,  000 

Do. 

J une  23 

8,  000,  000 

330 

Many  corpuscles  enlarged  (macrocytes).  A few  punctate  cells. 

June  25 
June  27 

7,  500,  000 

8,  200, 000 

160 

20-30  percent  corpuscles  enlarged,  about  10  percent  ))unctate. 
The  same  number  of  macrocytes  as  before.  Punctate  cells  have 

J uly  1 

7,  500,  000 

546 

nearly  disappeared. 

Macrocytes  as  before.  No  punctate  cells. 

July  3 

6,  500,  000 

441 

Do. 

July  5 

6,  «00, 000 

650 

30-40  per  cent  macrocytes.  5-10  per  cent  punctate  and  tinted 

July  7 

5, 600, 000 

cells,  t 

20-30  per  cent  punctate  and  tinted  cells,  the  latter  relatively  in- 

July 10 

7, 100,  000 

creased. 

Macrocytes  diminishing.  Punctate  and  tinted  cells  absent. 

July  15 

8,  900,  000 

Corpuscles  normal. 

July  25 

8,  900,  000 

Do. 

* This  number  was  obtained  before  tbe  bleeding  in  every  ease, 
t See  PI.  IX,  Figs.  1 and  2. 
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Cow  No.  168. 


Date. 

Number  of 
red  corpus- 
cles in  a 
cmm.* 

Quantity 
of  blood 
witlul  rawn 
from  jug- 
ular. 

hemarks. 

1891, 
Aug.  3 

6, 762, 500 

Grams. 
2,  208 

Blood  elements  not  visibly  changed. 

Aug.  4 

4,  988,  700 

2,  325 

Do. 

Aug.  5 

4,  652-,  700 

Do. 

Aug.  6 

5, 227,  800 

3,  827 

Do. 

Aug.  7 

3,  820,  000 

4,  251 

Do. 

Aug  8 

3,  094,  600 

1,989 

10  per  cent  macrocytes,  2-3  per  cent  punctate  corpuscles. 

Aug.  10 

2,  253,  700 

20  per  cent  maci'ocytes,  15  per  cent  punctate  corpuscles. 

Aug,  11 

2, 143,  000 

Same  as  yesterday'. 

Aug  12 

2, 114,  750 

Same  as  yesterday  (Plate  ix.  Figs.  3, 4). 

Aug.  14 

2,  538,  400 

Numerous  macrocytes.  5 per  cent  punctate  corpuscles. 

Aug.  17 

3,  202,  000 

Macrocytes  as  before.  A few  x)unctate  corpuscles. 

Aug.  22 

3,  200,  000 

4,  325,  000 

Macrocytes  as  before.  No  punctate  corpuscles. 

Aug.  29 

Only  a few  macrocytes. 

Sept.  8 

4, 784,  006 

Do. 

' This  number  was  obtained  before  the  bleeding  in  every  case. 


These  two  experiments  show  that  the  various  changes  wiiich  the  red 
blood  corpuscles  undergo  in  Texas  fever  are  solely  the  result  of  the 
rapid  and  enormous  loss  of  red  corpuscles.  The  enlargement  of  the 
corpuscles,  the  presence  of  stainable  matter  in  them  in  the  form  of 
large  and  small  granules,  and  uniformly  diffused,  are  phenomena  ac- 
companying severe  loss  of  blood  by  whatever  means  this  may  have  been 
brought  about,  and  are  indicative  of  an  active  regeneration  of  the  blood 
elements.  We  are  therefore  justified  in  drawing  a sharp  line  between 
these  phenomena  and  those  to  be  subsequently  described  as  the  Texas 
fever  parasite. 

The  white  corpuscles  of  the  blood  did  not  obtrude  themselves  so  far 
as  fluctuation  in  numbers  is  concerned  during  the  various  stages  of  the 
acute  and  mild  types  of  the  disease.  Hence  quantitative  determina- 
tions were  not  attempted  until  the  latter  part  of  the  season  of  1891, 
when  Toison’s  fluid  was  used.*  Both  red  and  whit©  corpuscles  were 
then  estimated  with  little  extra  labor  in  the  same  preparation  of  blood. 
In  all  cases  the  400  squares  of  the  ruled  cell  of  the  Zeiss  apparatus  were 
counted.  The  number  of  leucocytes  in  these  spaces  is,  however,  so  small 
(from  3 to  15)  that  we  might  anticipate  only  an  approximate  accuracy, 
unless  we  take  the  average  estimate  of  3 or  4 preparations.  For  this  no 
time  could  be  taken.  Hence  the  figures  as  given  in  the  appendix  based 
upon  the  method  here  described  can  not  be  regarded  as  of  much  value.t 

* See  page  37. 

t The  inefficiency  of  the  method  used  has  been  commented  upon  recently  by  other 
investigators  who  have  had  occasion  to  nse  it.  A melangenr  is  now  specially  prepared 
by  Zeiss  for  the  estimation  of  the  white  corpuscles,  and  constructed  to  give  a one- 
tenth  dilution  of  a considerably  larger  quantity  of  blood,  in  order  to  concentrate 
the  white  corpuscles.  This  was  latterly  tried  but  found  useless,  since  the  capillary 
tube  is  so  wide  that  it  no  longer  retains  the  column  of  fluid  by  capillarity  and  the 
blood  drops  away  before  it  can  be  mixed  with  the  diluting  fluid.  We  trust  that  this 
defect  may  be  speedily  remedied, 
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As  far  as  they  go,  they  indicate  not  very  much  fluctuation.  Any  un- 
usual increase  in  numbers  was  not  noted  in  the  stained  preparations  of 
any  case  which  came  under  observation.  In  some  cases  an  abnormal 
crowding  together  of  leucocytes  was  observed  in  dried  preparations, 
which  crowding  must  be  regarded  as  having  existed  within  the  blood 
vessels,  for  there  was  no  time  for  any  massing  together  after  the  blood 
had  left  the  vessels. 

Whether  the  disease  affects  the  different  kinds  of  leucocytes  either 
qualitatively  or  quantitatively  has  not  entered  into  the  scope  of  this  in- 
vestigation. It  should  be  said,  however,  that  in  the  stages  of  advanced 
anaemia  when  haematoblasts  are  occasionally  detected  in  the  circulat- 
ing blood,  peculiar  round  bodies,  which  stain  deeply  and  solidly  with 
methylene  blue,  and  which  are  a trifle  smaller  than  red  corpuscles,  are 
frequently  detected.  A careful  comparison  of  these  with  the  nuclei  of 
the  haematoblasts  makes  it  safe  to  regard  the  former  as  such  nuclei 
which  have  been  set  free  in  the  circulating  blood. 


THE  CAUSATION  OR  ETIOLOGY  OF  TEXAS  FEVER. 


TEXAS  FEVER  IS  NOT  CAUSED  BY  BACTERIA. 

We  have  thus  far  considered  only  the  changes  caused  by  the  disease 
in  the  blood  and  the  organs  of  infected  cattle  and  the  manifestation  of 
these  changes  during  the  life  of  the  animal  and  after  death.  They  are 
the  concomitants  and  the  resultants  of  certain  causes  at  work  in  the 
body  of  the  animal  and  are  to  us  interesting  and  important  only  in  so 
far  as  they  shed  light  upon  the  nature  of  these  causes.  And  what  are 
the  causes  at  work  in  producing  Texas  fever?  This  problem  has  occu- 
pied the  attention  of  a number  of  investigators  since  1868.  The  gen- 
eral belief  that  Texas  fever  could  be  nothing  else  than  an  infectious 
disease  due  to  the  multiplication  of  some  minute  organism  entering 
the  body  from  without,  led  to  a search  for  this  microorganism  by  most 
of  those  who  made  this  disease  a special  study.  Dr.  E.  0.  Stiles  of 
the  Metropolitan  Board  found  in  1868  in  the  bile  of  Texas  fever  ‘‘  pre- 
served for  analysis”  minute  vegetable  organisms  ^4n  the  form  of  spheri- 
cal or  irregular  aggregations  of  micrococcus.”  From  bile  sent  to  Prof. 
Ernst  Hallier,  of  Jena,  Germany,  this  savant  cultivated  a mold  (1,  p. 
1141-1150).  It  is  needless  to  go  into  the  details  of  this  investigation, 
for  its  methods  are  exploded  and  its  results  fantastical  to  say  the  least. 
Gamgee  examined  the  blood  of  Texas  fever  with  high  powers,  but 
found  nothing  unusual.  Drs.  John  S.  Billings  and  E.  Curtis  of  the 
army  studied  the  blood  with  reference  to  the  presence  of  cryptogam ic 
growths  at  about  the  same  time,  but  their  efforts  were  fruitless. 

Dr.  D.  E.  Salmon,  in  1883,  described  a diplococcus  obtained  from  the 
spleen  in  cultures,  but  left  its  relation  to  the  disease  undecided  (5,  p.  13). 

Dr.  J.  H.  Detmers  (5,  p.  134)  mentions  the  presence  of  bacilli  and 
micrococci  in  the  liver  just  after  death,  but  none  in  the  blood. 

In  a report  published  in  1888  Dr.  Frank  S.  Billings  claimed,  some- 
what pompously,  to  have  discovered  the  ‘^true  germ”  of  Texas  fever.* 

*The  announcement  of  this  supposed  discovery  is  entitled  to  quotation: 

Hence  the  germ  of  the  southern  cattle  plague  has  been  discovered,  and  I think  that 
I may  he  pardoned  the  egotism  of  claiming  this  to  he  the  first  occasion  in  American 
medicine  that  not  only  one  hut  two  germ  diseases  of  animal  life  have  been  traced 
out  and  their  origin  placed  upon  an  impregnable  basis. 

‘‘  The  order  of  events  seems  to  be  reversing  itself!  The  sun  of  original  research, 
in  disease,  seems  to  be  rising  in  the  West  instead  of  the  East,  so  far  as  America  is 
concerned.  This  honor  does  not  belong  to  me  alone,’’  etc.  (8,  p.  72). 
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This  germ  is  said  to  be  like  the  germ  of  Billings’s  swine  plague  (hog 
cholera).  It  ^^has  been  found  in  the  blood,  the  gall,  the  urine,  the 
liver,  spleen,  and  kidneys”  of  every  diseased  animal  that  was  exam- 
ined. It  produces  Texas  fever  in  cattle  when  inoculated  in  “ unques- 
tionably pure  cultivations.” 

This  seems  to  be  sufficient  proob  In  scientific  research,  however,  es- 
pecially when  an  important  discovery  is  involved,  it  is  incumbent  upon 
the  investigator  to  give  at  least  to  some  extent  the  details  of  his  experi- 
ments, so  that  others  may  form  an  opinion  of  their  own  as  to  whether 
the  work  was  properly  done  and  the  conclusions  or  inferences  war- 
ranted. Instead  of  a conscientious  report  of  work  done  we  find  in  this 
bulletin  of  138  pages  the  same  padding  used  in  the  swine-plague  re- 
port of  the  same  author.  .Quotations,  criticisms,  and  discussions,  mostly 
foreign  to  the  object  of  th^ report,  together  with  an  unwarranted  drag- 
ging in  of  yellow  fever,  constitute  the  bulk  of  the  text. 

The  germ  of  Texas  fever  as  found  by  Billings  stains  at  the  ends.  It 
grows  on  potato  with  a delicate  straw  color,  which  finally  becomes  a 
brick -red  yellow.  In  the  beef  infusion  gelatine  tube  it  does  not  liquefy 
gelatine.  These  meager  facts  are  not  sufficient  to  distinguish  this 
organism  from  a large  group  of  bacteria  living  especially  in  the  intes- 
tines of  all  domesticated  animals.  In  fact  the  few  characters  apply 
very  well  to  the  bacillus  coli  communis^  a universal  sai)rophyte  in  de- 
composing organic  matter  of  intestinal  origin,  and  one  that  has  patho- 
genic properties  with  reference  to  smaller  animals.  This  supposition 
is  strengthened  by  the  fact  that  Billings  found  in  fresh  and  old  manure 
bacteria  not  to  be  distinguished  from  the  su])posed  Texas-fever  germ. 

As  to  the  (wucial  test — the  T)rodu(dion  of  Texas  fever  by  the  inocula- 
tion of  cattle  with  (mltures  of  this  germ — one  case  is  reported.  A bla,(*k 
steer  calf  five  months  old  presented  four  days  after  inoculation  a tem- 
perature of  42.50  C.  ( 1 0().5o  F.).  qqie  temi)erature  remained  high  for  two 
days,  when  the  animal  was  killed  for  examination.  A glaiK'e  at  the 
autopsy  notes  shows  tliat  there  is  nothing  to  i)i*ove  that  the  disease  was 
Texas  fever.  In  the  liver  ^^each  acinus  was  most  beautifully  demar- 
cated by  delicate  lines  of  a briglit  yellow  color,  which  represented  the 
interacinus  and  distended  gall  ducts.”  In  Texas  fever  the  Idle  injection 
is,  as  a rule,  limited  to  tlie  ultimate  bile  canaliculi  within  the  acinus  and 
rarely  exbmds  into  the  interlobular  bile  ducts.  Was  the  bile  stasis  in 
the  intralobular  tissue  actually  seen  under  the  microscope  in  this  case"i? 
The  important  pathognomonic  sign  of  Texas  fever — hmmoglobinuria — 
was  absent.  The  evidence  that  this  steer  was  suffering  from  Texas 
fever  is  therefore  not  sufficient  by  any  means,  although  we  do  not  wish 
to  claim  that  it  was  not  Texas  fever.  This  latter  disease  may  hav(‘, 
been  induced  by  contact  with  ticks,  or  by  the  iiresence  of  the  Texas-fever 
parasite  in  the  cultures  originally  introduced  with  blood  or  bits  of  tissue. 
The  total  absence  of  any  expei  imental  details  as  to  what  culture  w;is 
used,  how  it  was  inj(‘(ded,  wlier(‘>  tlu‘.  animals  eainc  from,  etc.,  leaves  us 
wholly  in  the  dark  as  to  the  accuracy  of  the  ex[)erimeiit. 
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Tlicse  arc  all  tlic  I'jicJ.s  ol*  iiii])ort;ui(*c  (*.onmiiini(*,ate(l  by  l>illiiios  in  liis 
report  on  the  SLi])posed  bacterium  of  Texas  fever.*  Even  if  the  evi- 
dence to  be  adduced  farther  on  were  not  diametrically  opposed  to 
them,  the  ineagerness  and  vagueness  of  the  statements  made  by  him 
would  prevent  any  candid  unbiased  observer  from  accepting  them  with- 
out great  reservation.  As  to  some  other  theories  presented  by  Billings 
in  his  report,  we  shall  recur  to  them  farther  on. 

In  May,  1890,  a bulletin  on  Texas  fever  was  published  by  Dr.  Paul 
Paquin,  of  the  Missouri  Experiment  Station  (9),  which  describes  inves- 
tigations conducted  between  September,  1888,  and  March,  1890.  Paquin 
claims  to  have  found  a germ,  but  it  is  impossible  to  discover  from  the 
descriptions  anything  concerning  the  nature  of  this  germ,  excepting 
perhaps  that  it  does  not  exist,  and  that  a variety  of  microscopic  things 
were  seen  in  the  debris  of  the  blood,  bile,  and  liver,  which  were  con- 
sidered by  the  author  without  any  supporting  proof  as  the  Protean 
forms  of  a single  organism.  This  kind  of  logic  may  suit  disappointed 
observers,  but  it  does  not  contribute  anything  to  our  knowledge  of  the 
subject.  Moreover,  in  departing  from  established  methods  t ahd  in 
describing  forms  presumably  existing  which  are  wholly  unlike  any 
already  recognized,  the  burden  of  proof  rests  upon  the  author  and  the 
work  must  be  unusually  well  done  to  merit  any  attention.  The  con- 
clusions reached  by  the  author  and  presented  on  page  43  of  the  bulle- 
tin have  none  of  them  received  even  the  shadow  of  a proof  in  the  text. 
That  bacteria  may  be  found  in  cases  of  Texas  fever  is  unquestioned, 
but  that  they  have  anything  whatever  to  do  in  producing  the  disease 
demands  rigorous  proof.  It  would  be  difficult  therefore  to  analyze  a 
report  of  experiments,  however  conscientiously  pursued,  in  which  the 
fundamental  elements  of  scientific  research — a careful  record  of  such 
experiments  and  their  details  and  sound  logic  in  drawing  conclusions 
from  such  experiments  are  at  fault.  We  refer  here  only  to  the  work 
involved  in  the  study  of  the  cause  of  the  disease.  The  vaccination 
theory  will  be  discussed  farther  on. 

In  the  third  annual  report  of  the  Arkansas  Experiment  Station 
(1890),  Dr.  E.  E.  Dinwiddie  reports  that  in  a large  number  of  cultures 
on  different  media  from  three  cases  of  Texas  fever  no  bacteria  de- 

* After  the  above  was  written  an  article  by  Billings  on  tbe  etiology  of  soutbern  cattle 
plague  (Texas  fever)  apx)eared  in  tbe  Journal  of  Comparative  Medicine  for  1892,  be- 
ginning with  tbe  July  number.  Tbe  remarks  in  tbe  July  and  August  numbers  may  be 
passed  over  witboiit  comment.  In  tbe  September  and  October  numbers  is  contained 
practically  wbat  bas  been  stated  above,  largely  drawn  from  bis  report.  There  is 
quoted  in  addition  an  experiment  with  cultures  from  ticks  with  wbicb  be  claims  to 
have  produced  Texas  fever.  While  we  are  pleased  to  see  that,  since  reading  pre- 
liminary articles  in  tbe  reports  of  tbe  Secretary  of  Agriculture,  Billings  is  now  pay- 
ing some  attention  to  ticks,  we  must  wholly  dissent  from  bis  conclusions,  wbicb  are 
practically  tbe  same  as  those  reviewed  in  tbe  text.  The  conclusions  wbicb  we  have 
drawn  and  those  presented  by  Billings  in  these  articles  may  be  safely  left  to  tbe 
judgment  of  future  workers  in  this  field. 

tSee  p.  8,  wbicb  describes  tbe  method  of  preserving  tissues. 
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veloped.  He  also  isolated  bacteria  from  the  intestines  which  proved 
negative  when  inoculated. 

In  our  own  work  the  first  problem  Avhicli  naturally  presented  itself 
was  to  determine  whether  bacteria  could  be  regarded  as  the  cause  of 
the  disease.  Hence  the  very  first  and  some  of  the  later  cases  were 
utilized  for  this  purpose.  As  to  the  first  postulate  necessary  to  be 
fulfilled  in  demonstrating  the  cause  of  any  infectious  disease — to  find 
with  the  microscope  the  bacterium  or  other  organism  in  the  body  of  the 
diseased  animal — this  failed  utterly  in  all  the  cases  examined.  The 
thousands  of  cover-glass  preparations  of  the  blood,  spleen,  liver,  kid- 
neys, etc.,  examined  fresh  and  stained  never  showed  any  bacteria  ex- 
cepting when  the  animal  had  been  dead  for  a number  of  hours.  Ani- 
mals killed  in  a dying  condition  were  almost  invariably  free  from  bac- 
teria. Those  which  succumbed  in  the  night  in  midsummer  contained 
usually  large  bacilli  which  are  denominated  post-mortem  bacilli  in  the 
appendix,  and  which  are  familiar  to  every  worker  in  bacteriology. 
They  are  specially  abundant  in  the  carcasses  of  large  animals,  from  the 
pig  up,  which  have  been  dead  some  time;  probably  because  a large 
carcass  remains  warmer  and  more  thoroughly  deoxidized  than  a small 
one,  and  thus  becomes  a good  medium  for  this  anaerobic  bacillus  to 
flourish  in.  This  bacillus  does  not  grow  in  ordinary  culture  tubes,  ex- 
cepting perhax)S  very  feebly  in  the  bottom  of  bouillon  tubes  and  in 
impure  cultures  on  agar-agar.  These  bacilli  are  mentioned  as  being 
present  in  Nos.  5,  6,  65,  106,  129,  144,  164,  169,  180,  227.  They  are 
somewhat  broader  than  anthrax  bacilli,  have  rounded  extremities  and 
usually  occur  single.  They  stain  readily  and  deeply  in  all  aniline 
dyes.  The  mention  of  this  familiar  intercurrent  bacillus  might  have 
been  passed  over  were  it  not  that  observers  who  have  described  bac- 
teria in  connection  with  Texas  fever  may  have  occasionally  mistaken 
this  as  the  cause  (9,  43,  third  conclusion). 

As  to  the  cultivation  of  any  bacteria  from  the  blood  and  tissues  in 
Texas  fever,  the  results  are  equally  negative.  Special  attention  was 
paid  to  this  phase  of  the  problem  in  1888.  In  the  a]3pendix  will  be 
found  a brief  statement  of  this  work  under  tlie  six  first  cases  and  after 
the  sixth  a summary  of  the  results  obtained  with  a bacterium  which 
apx^eared  a number  of  times  in  the  cultures.  That  it  was  the  ordinary 
bacillus  coli  communis  of  the  intestines  which  had  found  its  way  into 
the  liver  and  thence  into  other  organs  there  can  be  no  doubt,  for  sub- 
sequent comparisons  with  bacillus  coli  from  the  intestines  of  healthy 
cattle  proved  them  to  be  identical.  It  should  also  be  remembered  that 
this  bacillus  was  present  in  exceedingly  small  numbers,  as  will  be  seen 
from  the  quantity  of  tissue  or  fluid  used  for  inoculating  the  various 
culture  media  and  from  the  fact  that  they  were  never  seen  in  cover- 
glass  preparations.  A large  series  of  cjiltures  were  also  made  from 
several  cases  of  the  disease  in  1889  and  1890  with  equally  negative 
results.  In  most  cases  the  cultures  remained  absolutely  sterile.  lu 
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some  a lew  cultures  (levelo])e(l,  t lie  contents  of  which  were  exi)laiiiahle 
either  as  containiiiatioiis  or  as  coming-  from  an  animal  in  which  fre- 
quent skin  incisions  in  the  last  stages  of  the  disease  may  have  led  to 
the  introduction  of  a few  bacteria  into  the  circulation.  The  results 
obtained  from  cattle  infected  by  Texan  animals  were  as  negative  as 
those  from  North  Carolina  cattle.  (See  No.  128.)  Cultures  have  thus 
far  been  made  from  four  different  outbreaks,  and  the  blood  and  the 
tissues  have  been  examined  microscopically  from  as  many  more.  (See 
Nos.  1,  2,  3,  4,  5,  6,  43,  44,  48,  54,  70,  128.) 

We  are,  therefore,  ready  to  admit  that  there  are  no  bacteria  in  the 
blood  and  tissues  of  animals  suffering  with  Texas  fever,  excepting 
occasional  individuals  which  probably  enter  the  circulation  from  the 
intestines  by  way  of  the  disintegrated  liver.  But  may  there  not  be 
bacteria  living  only  in  the  intestinal  tract  which  send  their  toxic  prod- 
ucts into  the  circulation  and  thus  cause  disease?  This  hypothesis 
might  be  attractive  to  those  who  will  insist  on  bacteria  as  the  cause  of 
Texas  fever,  but  there  are  no  facts  to  support  it,  and  in  view  of  the 
more  definite  results  obtained  by  us  its  discussion  is  useless. 

THE  MICROORGANISM  OF  TEXAS  FEVER. 

{Pyrosoma  higeminum,  n.  sp.*) 

Although  Texas  fever  is  essentially  a blood  disease,  and  only  sec- 
ondarily affects  the  spleen,  liver,  and  kidneys,  most  observers  have 
failed  to  recognize  this  fact.  R.  0.  Stiles  (1)  was  the  earliest  and  the 
only  observer  who  laid  any  stress  upon  the  changed  condition  of  the 
blood  corpuscles.  He  says:  ^^The  red  blood  corpuscles  when  exam- 
ined immediately  after  removal  from  the  body  were  shriveled  and 
crenated  without  artificial  provocation.  * * * in  one  case  many  of 

the  disks  appeared  to  have  lost  a portion  of  their  substance,  as  if  a 
circular  piece  had  been  punched  out,  the  addition  of  water  failing  to 
restore  the  disk  to  completeness.”  There  can  be  little  doubt  that  Stiles 
saw  at  that  time  the  microorganism  of  Texas  fever,  without,  of  course, 
recognizing  it,  since  this  description  applies  very  closely  to  the  ap- 
pearance of  red  corpuscles  infected  by  this  micro-parasite  when  the 
blood  and  the  parenchyma  of  liver,  spleen,  and  kidneys  are  examined 
fresh  soon  after  death.  Other  observers  have  examined  the  blood,  but 
have  seen  nothing  unusual. 

In  1888  during  the  examination  of  portions  of  the  organs  of  cases 
Nos.  3 to  6 inclusive  the  destruction  of  the  red  corpuscles  seemed  to 
be  the  one  prime  phenomenon  of  the  disease.  The  large  quantity  of 
hiemoglobin  in  the  urine,  and  the  peculiar  condition  of  the  liver  and 

*For  the  preliminary  announcement  of  the  discovery  of  this  microorganism  see 
the  Annual  Report  of  the  Secretary  of  Agriculture  for  1889,  the  Medical  News  for 
December  4,  1889,  or  the  Proceedings  of  the  American  Public  Health  Association 
for  1889. 
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the  bile  indicative  of  hyper-secretion  could  not  but  lead  to  the  hypoth- 
esis that  there  was  some  destructive  agency  at  work  in  the  blood.  E. 
0.  Stiles  in  1868  assumed  the  liver  to  be  the  primary  focus  of  the  dis- 
ease and  believed  that  the  alteration  of  the  blood  elements  was  due  to 
the  absori^tion  of  bile  from  the  liver  into  the  circulation.  This  infer- 
ence from  the  observed  pathological  phenomena  is  erroneous,  for  the 
liver  is  doing  too  much  work  rather  than  not  enough,  and  the  destruc- 
tion of  blood  corpuscles  goes  on  very  early  in  the  disease.  The  out- 
come of  the  work  in  1888  was  the  formulation  of  several  theories  as  to 
how  the  blood  corpuscles  came  to  their  destruction : 

(1)  There  may  be  organisms  in  the  blood  which  by  the  production  of 
toxic  x)roducts  act  directly  on  the  corpuscles. 

(2)  There  may  be  some  toxic  substance  in  the  digestive  tract  which 
is  absorbed  into  the  blood  and  causes  a dissolution  of  the  red  corpus- 
cles. This  substance  may  be  the  product  of  specific  bacteria  multiply- 
ing only  in  the  digestive  tract. 

(3)  There  may  be  micro-parasites  which  invade  the  red  corpuscles  in 
a manner  similar  to  those  of  malaria,  and  which  by  their  growth  disin- 
tegrate the  containing  corpuscle. 

The  first  hypothesis  was  soon  made  imj^robable  by  the  absence  of  any 
demonstrable  organisms  in  the  parenchyma  of  the  various  organs  which 
are  abundantly  supplied  with  blood,  such  as  the  liver,  spleen,  and  kid- 
neys. To  test  the  second  the  contents  of  tlie  digestive  tract,  more  par- 
ticularly the  small  intestine,  were  carefully  examined  microscopically 
in  1888  and  many  plates  and  rolls  of  gelatine  were  made  with  the  in- 
testinal contents  without  bringing  to  light  any  other  than  the  ordinary 
intestinal  bacteria.  It  is  true  that  this  method  was  merely  preliminary 
and  would  have  been  followed  by  more  exhaustive  bacteriological  studies 
of  the  digestive  tract  had  not  the  third  hypothesis  furnished  the  clue. 
This,  however,  could  not  be  tested  in  1888,  since  no  living  animals 
were  accessible,  and  the  results  of  the  study  of  the  blood  elements 
could  not  be  considered  reliable  when  obtained  only  from  the  organs  of 
animals  dead  twenty-four  hours  or  even  longer.  In  the  very  first  case 
which  succumbed  on  the  experiment  station  at  Washington,  in  1889, 
certain  microorganisms  were  found  within  the  red  corpuscles  whi(;h 
will  now  claim  our  attention.  It  should  be  said,  however,  that  these 
bodies  were  noticed  in  the  spleen  of  a case  as  early  as  1886,  as  will  be 
seen  from  the  notes  of  No.  2,  of  which  only  this  organ  was  brought  to  the 
laboratory. 

PECULIAR  BODIES  FOUND  IN  THE  RED  CORPUSCLES  OF  HEALTHY 

CATTLE. 

In  endeavoring  to  prove  the  existence  of  specific  jiarasites  in  the 
blood  as  causes  of  disease  it  becomes  necessary  to  ])rove  their  absence 
during  health.  A large  series  of  micros(M)pi(;  observations  have  been 
made  upon  the  blood  of  cattle  which  were  not  infected  as  well  as  up<>n 
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tliose  wlii(5li  w(u*e  infected  before  the  dis(‘ase  liad  a])})eared  and  after  it 
liad  passed  away.  I n a pi  eceding  e.liax)ter  we  have  treated  of  the  num- 
ber of  red  eorpuscles  in  health  and  in  Texas  fever,  also  the  changes 
which  they  undergo  in  this  disease  and  the  methods  to  be  used  in  study- 
ing them.  These  methods  apply  in  the  study  of  the  microorganism 
and  the  reader  is  referred  to  them  (x).  43).  The  red  corpuscles  of  cat- 
tle retain  their  form  x>retty  well  when  examined  in  the  fresh  condition. 
After  a time  small  conical  protrusions  form  on  them  as  they  shrink  and 
shrivel,  and  the  stramonium  forms  begin  to  appear. 

In  1890  certain  minute  bodies  were  first  observed  within  red  corpus- 
cles of  cattle  in  health.  They  are  x)resent  in  variable  numbers.  In 
some  cases  they  are  not  found  even  after  x^i’olonged  examination  of 
cover-glass  preparations  (ax^ochrom.  2 mm.  oe.  4 or  8).  In  some  a few 
may  be  seen  in  a single  field.  In  several  cases  as  many  as  10  per  cent 
of  the  corpuscles  contained  them.  They  may  ax>pear  as  barely  visible 
X)oints  with  a bright  luster.  Whether  this  brightness  is  a resultant  of 
the  color  of  the  body  itself  and  that  of  the  corx)uscle  within  which  it  is 
lodged  it  is  impossible  to  find  out.  Suffice  it  to  state  that  as  we  look 
into  the  microscox^e  at  a corx^uscle  containing  one  of  these  bodies  it 
appears  as  a bright,  almost  golden,  sx^eek.  These  bodies  are  not  all  of 
the  same  size  and  form,  although  their  minuteness  makes  it  imx^ossible 
to  express  differences  in  figures.  They  range  in  size  from  mere  specks 
to  quite  appreciable  coccus-like  bodies.  Frequently  a rod-like  form 
with  a central  constriction,  reminding  one  of  dixfio-bacteria,  ax:>pears.  It 
may  be  that  the  rod-like  forms  are  observed  as  round  bodies  when 
standing  on  end  within  the  corx)uscle.  In  general  they  are  rarely  0.5 

large,  usually  much  smaller.  In  the  table  of  the  appendix  tliey  are 
indicated  x)rovisionally  as  bright  bodies.  Plate  vi.  Fig.  9,  gives  an  ax>- 
proximate  idea  of  the  relative  size  of  these  bodies.  The  third  and  the 
fourth  corx^uscle  contain  bodies  which  are  much  too  thick,  however. 

Another  interesting  phenomenon  of  these  bodies  is  their  occasional 
motility.  Many  change  their  x^lace  within  the  corxjuscle.  When  first 
detected  the  speck  is  usually  situated  at  thex)erix)hery  of  the  corpuscle. 
When  watched  closely  for  a few  minutes  it  may  be  seen  to  move  to- 
ward the  center  of  the  corxjuscle,  then  back  again  toward  the 
periphery.  Then  the  movement  may  be  along  the  perqjhery  for  a dis- 
tance, succeeded  x^erhaxjs  by  a movement  across  the  entire  corpuscle. 
The  smallness  of  these  bodies  does  not  allow  us  to  state  whether  this 
movement  is  passive  and  due  to  currents  within  the  corpuscle  or 
whether  it  is  the  acdive,  spontaneous  movement  of  a living  organism. 
There  are,  however,  cases  in  which  it  is  difficult  not  to  acceqjt  the  view 
that  the  movement  belongs  to  a living  body.  The  warm  stage  seems 
to  accelerate  these  movements,  but  since  heat  is  also  likely  to  cause 
disturbance  of  the  fluid  within  the  eorx)uscle,  this  acceleration  does 
not  add  to  the  x^i’oof  that  we  have  organisms  before  us.  Fig.  10  on 
Plate  VI  shows  the  path  of  one  of  these  motile  bodies.  They  do  not 
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reappear  in  dricMl  and  stainod  preparations,  wliicli  means  that  they  do 
not  stain. 

It  has  already  been  stated  that  these  bright  specks  are  present  in 
the  red  corpuscles  of  healthy  cattle.  They  are  found  in  all  seasons  ol 
the  year  and  in  most  animals  examined,  in  southern  (North  Carolina 
and  Texas)  as  well  as  native  cattle.  Besides  these  bright  bodies,  many 
of  which  are  constantly  changing  their  ydaces  within  the  corpuscle, 
there  are  occasionally  seen  in  the  fresh  blood,  both  in  health  and  dur- 
ing the  fever  period  of  this  disease,  bright  rod-like  bodies  within  cor- 
puscles, which  do  not  change  their  place.  They  lie  usually  at  the  edge 
of  a paler  area  within  the  corpuscle,  and  the  impression  is  conveyed 
that  they  are  crystals  derived  from  the  haemoglobin  of  the  adjacent 
pale  spot.  There  are  from  two  to  four  of  these  minute  rods  in  the  af- 
fected corpuscle. 

In  addition  to  these  intraglobular  bodies  present  in  healthy  blood, 
certain  forms  are  now  and  then  seen  in  dried  preparations  stained  in 
methylene  blue  which  might  be  mistaken  for  Texas  fever  parasites. 
They  are  round,  deeply  stained  coccus-like  bodies  situated  quite  near 
the  periphery  of  the  corpuscle  and  about  one  to  two  /j.  in  diameter. 
There  is  never  more  than  one  in  a cell.  They  differ  from  the  intra- 
globular parasite  by  a deep  blue  stain  and  by  the  compact  round  form. 
They  are  probably  remnants  of  the  nucleus  of  the  ancestor  of  the  cor- 
puscle— the  hsematoblast.* 

THE  MICROORGANISM  IN  THE  ACUTE  TYPE  OF  TEXAS  FEVER. 

In  describing  the  micro-parasite  of  Texas  fever  we  shall  describe  the 
various  forms  and  stages  as  they  are  met  with  in  actual  examinations 
first  and  then  construct  its  life  history  as  far  as  that  is  possible  from  the 
recorded  facts. 

In  fresh  blood  of  the  acute  disease  during  life. — When  blood  is  drawn 

* The  interpretation  of  appearances  in  the  field  of  the  microscope  is  frequently 
beset  with  difficulties,  and  certain  foreign  bodies  are  likely  to  intrude  and  give  rise 
to  false  impressions.  To  those  accustomed  to  the  examination  of  the  blood  elements 
this  is  not  likely  to  happen,  but  to  the  beginner  in  this  work  certain  suggestions 
will  not  be  superfluous.  In  preparations  of  fresh  blood  from  cattle  a large  number 
of  very  minute  refracting  spherical  bodies  about  as  large  as  the  earlier  stages  of  the 
Texas  fever  parasite  are  frequently  found  in  all  parts  of  the  preparations.  They 
may  be  attached  to  the  disks  of  many  corpuscles  and  appear  like  intraglobular 
bodies.  Their  presence  in  other  parts  of  the  field  free  from  corpuscles  as  well  as 
careful  focusing  shows  them  to  bo  foreign  bodies.  Prolonged  observation  has  led  to 
the  inference  that  they  are  derived  from  the  fat  in  the  sebaceous  follicles  of  the 
skin,  because  they  have  been  occasionally  encountered  in  masses  on  the  slide.  The 
incision  perhaps  dislocates  such  masses  and  the  blood  carries  them  out. 

In  stained  preparations  bluish  spots  are  not  infrequently  found  on  red  corpuscles 
which  might  be  mistaken  for  parasites.  They  are  nothing  more  than  blood  plates 
which  have  attached  themselves  during  the  drying  of  the  film  to  the  corpuscles.  In 
general  it  may  bo  said  that  such  misinterpretations  will  not  occur  after  the  various 
stages  of  the  micro-parasite  have  been  once  recognized. 
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from  tlie  skin  during  <Ih‘  fcvor  mid  exmniiHid  at  onoe  with  high  pow(ns 
(500  to  1,000  diameters,  Zeiss  apocliroin.,  2niin.,  oenlars  T and  8)  certain 
corpuscles  will  be  found  containing  two  pale  bodies  of  a pyriform  out- 
line. One  end  of  each  body  is  round  and  the  body  tapers  gradually  to 
a point  at  the  other.  They  vary  somewhat  in  size  in  different  cases, 
but  the  two  bodies  in  the  same  corpuscle  are  as  a rule  of  the  same  size. 
They  are  from  2 to  4 yw  in  length  and  1.5  to  2 in  width  at  the  widest 
portion.  (Plate  vi.  Figs.  4,  5,  6.)  Their  tapering  ends  are  directed  to- 
ward each  other  and  usually  close  together;  their  rounded  broad  ends 
may  occupy  various  positions  with  reference  to  each  other.  They  may 
be  seen  together  with  the  axes  of  the  bodies  nearly  parallel  or  they  may 
be  far  apart,  the  axes  forming  a straight  line.  (Plate  v.  Fig.  2.)  The 
bodies  themselves  have  a homogeneous,  pale  appearance,  contrasting 
markedly  with  the  inclosing  red  corpuscles  from  which  they  are  sharply 
outlined.  There  is  no  differentiation  into  peripheral  and  central  zone, 
no  granular  appearance  of  the  body.  Several  slight  variations  in  the 
appearance  of  these  bodies  at  different  times  have  been  noted.  The 
smaller  forms  are  as  a rule  homogeneous;  the  larger  forms  are  very  fre- 
quently observed  to  be  provided,  in  the  rounded  end  of  the  pyriform 
body,  with  a very  minute  spherical  body  probably  not  more  than  0.1  to 
0.2  fj.  in  diameter,  which  contrasts  dark  with  the  body  itself.  In  several 
cases  it  manifested  a brilliant  luster  with  very  high  powers.  (Plate  vi. 
Figs.  4,  5;  Plate  viii.  Figs.  4,  5.)  In  the  largest  pyriform  bodies  there 
was  seen  in  the  center  of  the  enlarged  end  a somewhat  larger  round 
or  oval  body  which  seemed  to  take  the  place  of  the  smaller  body  or  else 
be  associated  with  it.  This  second  body  was  from  0.5  to  1 yu  in  diameter. 
It  changed  its  appearance  with  the  focus.  At  a low  position  of  the  ob- 
jective the  parasite  appeared  dark  with  a light  round  spot  in  the  enlarged 
end.  At  a higher  position  of  the  objective  the  inner  body  appeared 
dark,  inclosed  in  the  lighter  pyriform  outline.  One  or  both  of  these 
bodies  were  observed  in  some  of  those  forms  undergoing  amoeboid 
changes. 

A question  of  considerable  interest  to  be  discussed  farther  on  is  the 
relation  of  these  two  pyriform  bodies  to  each  other  in  the  same  cor- 
puscle. Any  direct  mutual  connection  of  their  taj)ering  ends  is  not 
demonstrable  in  the  fresh  preparation. 

When  exposed  to  a temperature  of  35°  0 to  42°  C on  the  warm  stage* 
some  of  these  bodies,  by  no  means  all,  exhibited  changes  of  outline. 

* Pfeiffer’s  warm  stage  as  constructed  by  C.  Zeiss  was  used.  The  entire  micro- 
scope is  inclosed  in  the  box  (with  exception  of  ocular  and  adjustment  screws).  The 
heat  is  communicated  to  the  heavy  iron  bottom  of  the  box  and  thence  to  the  air  and 
the  microscope  stand  which  rests  upon  it.  The  drawback  to  this  apparatus  is  the 
large  amount  of  heat  which  is  stored  in  the  iron  base  and  which  may  cause  the  tem- 
perature of  the  stand  to  rise  faster  than  that  of  the  surrounding  air.  As  these  ob- 
servations upon  the  fresh  blood  had  to  be  made  mainly  at  the  experiment  station 
with  no  gas  at  hand,  the  heat  was  applied  with  an  alcohol  lamp  and  the  thermometer 
carefully  watched. 
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These  ina.y  go  on  eontiniiously  in  soni(‘  i)o(lies,  in  others  quite  slowly. 
The  motion  most  Ireqiieutly  exhibited  consists  not  so  much  of  a thrust- 
ing out  and  withdrawing  of  pseudopodia  as  of  a continual  recasting  of 
the  general  outline  of  the  body  as  we  find  it  for  example  in  the  leuco- 
cytes of  mammalian  blood.  (Plate  viri,  Pigs.  1,  2,  3.)  The  changes  of 
form  may  go  on  so  continuously  and  so  rapidly  that  it  is  not  possible  to 
sketch  them  all,  as  some  escape  observation  during  the  sketching. 
The  motion  described  does  not  of  necessity  require  the  stimulus  of  heat. 
During  the  past  summer  the  same  continuous  rapid  changes  were  ob- 
served in  preparations  of  blood,  sealed  with  paraffin,  at  75°  and  at 
850  Y.  In  the  former  case  the  slide  had  been  iirepared  at  10:45  a.  ni. 
The  motion  was  still  noticeable  at  3:10  p.  m.,  when  the  observation  was 
discontinued.  In  the  latter  case  the  observation  was  discontinued  six 
hours  after  the  drawing  of  the  blood,  although  the  motion  had  not  yet 
ceased.  The  sparseness  of  the  micro-parasite  in  the  blood  makes  it 
impossible  to  state  definitely  whether  this  amoeboid  motion  belongs  to 
a certain  stage  of  its  life.  On  the  whole  the  observations  tend  toward 
the  inference  that  the  pyriform  bodies  do  not  change  their  form  and 
that  the  motion  belongs  to  ayouuger  stage.  It  should  likewisebe  stated 
that  the  amoeboid  bodies  observed  were  apparently  single  within  the 
corpuscle. 

If  dried  cover- glass  films,  heated,  stained  in  alkaline  methylene  blue 
and  decolorized  as  described  on  p.  44  be  examined  in  water  or  bal- 
sam— preferably  the  former — it  will  be  found  that  the  forms  des- 
cribed have  become  stained.  The  staining,  however,  is  more  feeble 
than  in  those  micro -parasites  found  in  the  internal  organs  after  death. 
It  is  limited  usually  to  a zone  on  the  periphery  of  the  body,  the  center 
being  feebly  blue  or  entirely  free  from  coloring  matter.  (Idate  v,  Pig. 
2,  3d;  Plate  vi.  Pig.  7.)  In  the  latter  condition  it  has  been  observed 
that  these  circulating  forms  have  a peculiar  luster,  as  if  they  possessed 
(in  the  dried  and  stained  condition)  feebly  refracting  powers.  Other 
basic  aniline  dyes,  such  as  methyl  violet  and  gentian  violet,  are  equally 
applicable.  Puchsine  stains  the  organism,  but  also  affects  the  contain- 
ing corpuscle,  so  that  the  pictures  obtained  with  it  are  not  satisfactory. 
Hiematoxylin  likewise  stains  the  organism  fairly  well.  In  general  the 
clearest,  most  distinct  pictures  have  been  obtained  with  LoffiePs  alka- 
line methylene  blue. 

The  intraglobular  parasites  found  in  the  acute  stage  are  not  all 
pyriform  and  paired.  In  fact  a considerable  number  as  seen  in  stained 
])reparations  are  somewhat  irregular  in  outline  and  single.  These  are 
probably  the  bodies  which  were  undergoing  amoffioid  changes  when 
they  were  dried  in  the  film  on  the  cover  glass.  Some  of  these  irregular 
forms  are  shown  on  Jdate  v,  Pig.  3. 

The  corpuscle  which  contains  such  a pair  of  microparasites  has  fully 
one-fourth  of  its  area  occupied  by  them.  That  this  invasion  is  detri- 
mental to  the  corpuscle  is  easily  understood.  In  preparations  of 
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fresh  blood  the  corpuscle  has  a peculiar  ai>pearance.  Its  margin  is 
irregularly  notched  and  creased,  the  border  may  be  beset  with  pro- 
jecting spine-like  processes  and  its  color  may  be  darker  than  that  of 
the  normal  corpuscle.  It  has,  to  use  a fitting  ex^nession,  a wrecked 
appearance.  This  change  is  more  marked  in  some  cases  than  in  others. 
Such  corpuscles  have  lost  their  characteristic  flexibility.  They  retain 
their  disc-like  form,  even  after  normal  corpuscles  have  become  shriv- 
eled and  folded  in  preparations  kept  under  observation  for  some  time. 

The  number  of  infected  corpuscles  circulating  in  the  blood  during 
the  high  fever  is  usually  quite  small.  It  is  difficult  to  make  an  approx- 
imate estimate  without  careful  counting.  Probably  one  or  two  in  a 
single  field  of  the  2-mm.  objective,  or  from  half  to  1 per  cent  is  near 
the  truth  in  most  cases.  In  some,  however,  a long  search  is  neces- 
sary before  one  is  brought  into  view.  When  the  number  grows  larger, 
death  is  not  far  distant  and  may  be  expected  within  twenty-four 
hours.  Toward  the  fatal  termination,  there  may  be  from  5 to  10  per 
cent  of  the  corpuscles  with  the  pyriform  parasites  present.  Fig.  2 
on  Plate  v is  an  illustration  of  a group  of  such  infected  corpuscles  taken 
from  the  blood  on  the  last  day.  Very  rarely  large  numbers  of  parasites 
may  be  i^resent  and  yet  the  animal  recover.  The  only  case  of  this  kind 
is  No.  49,  in  which  hmmoglobinuria  appeared  at  the  same  time.  When 
present  in  considerable  numbers  in  the  blood  the  infected  corpuscles 
usually  appear  in  groups  in  the  field  of  the  microscope,  as  is  shown  in 
the  figure  referred  to,  and  not  uniformly  distributed. 

When  the  fever  has  subsided  and  the  number  of  red  corpuscles  has 
been  greatly  diminished,  the  parasites  disappear  quite  rapidly  from  the 
blood.  In  fact,  the  reduction  of  temperature  usually  coincides  with  the 
more  or  less  complete  disappearance  of  the  infected  cori^uscles,  and 
their  place  is  then  taken  by  the  large  number  of  endnyonic  corpuscles 
which  begin  'to  replace  the  losses.  An  occasional  infected  corpuscle 
may  be  detected  for  some  days  or  even  a week  after  recovery  has  set 
in.  But  they  are  so  scarce  that  their  detection  is  more  of  an  accident. 
After  the  subsidence  of  the  fever,  when  there  is  a general  sinking  of 
the  vital  powers,  leading  to  death,  the  parasites  may  linger  on  in  the 
blood  in  small  numbers  or  they  may  disappear  as  in  recovering  cases. 

Parasites  in  internal  organs. — With  only  1 or  2 per  cent,  or  even 
10  per  cent,  of  infected  corpuscles  in  the  circulating  fluid,  it  would  be 
difficult  to  account  for  the  enormous  daily  losses  of  blood  corpuscles  in 
the  acute  fever.  The  difficulty  is  cleared  up  by  sacrificing  an  animal 
in  the  earlier  days  of  the  fever  and  examining  the  internal  organs  for 
infected  corpuscles.  Large  numbers  of  parasites  are  found  within  cor- 
puscles in  the  capillary  blood  of  congested  areas,  such  as  those  of  the 
heart  muscle  and  of  the  omentum.  In  the  latter  membrane  there  are 
delicate  fringes  containing  capillaries  which  may  be  placed  entire  on  a 
slide  and  examined  with  the  highest  objectives.  In  such  capillaries  in 
the  fresh  condition,  with  perhaps  a little  iodized  serum  added,  the  pale 
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intraglobular  parasite  may  be  seeu  quite  distinctly.  When  such  fringes 
are  torn  and  crushed  on  cover  glasses  and  dried  films  prepared  and 
stained,  the  large  number  of  yjarasites  is  at  once  revealed.  (Plate  vi, 
Fig.  1.)  The  same  may  be  said  of  the  muscular  walls  of  the  heart.  In 
these  the  smaller  vessels  are  seen  by  the  unaided  eye  to  be  engorged, 
and  in  sections  the  capillary  network  is  found  in  the  same  condition. 
(Plate  VT,  Fig.  2;  Plate  vii.  Fig.  1.)  If  a piece  of  such  muscular  tissue 
be  compressed  and  dried  films  made  from  the  blood  squeezed  out,  aii 
unusually  large  number  of  infected  corpuscles  will  be  found.*  These 
statements  are  best  illustrated  by  a case: 

Ko.  163  was  killed  August  25,  1891,  when  her  temperature  was  107. 
On  the  morning  of  August  21  her  temperature  was  still  normal  (101.6). 
It  was  not  taken  until  August  24,  when  it  was  106.8.  If  we  assume 
that  the  first  high  morning  temperature  occurred  August  22,  she  was 
killed  at  the  end  of  the  third  day  of  continued  fever.  Even  at  this  time 
there  had  been  great  losses  in  blood  corpuscles. 


August  13  5,  000,  000  in  a cmm. 

August  24  3,  338,  800  in  a cmm. 

August  25  - 2,  645,  000  in  a cmm. 


Before  she  was  killed  there  were  2 to  3 per  cent  of  infected  corpuscles 
in  the  circulating  blood.  In  the  internal  organs  there  were  found  in 
cover-glass  preparations  made  at  the  autopsy — 

In  blood  from  skeletal  muscles  very  few  infected  corpuscles. 

In  blood  from  tbe  right  heart  very  few  infected  corpuscles. 

In  blood  from  marrow  of  sixth  rib  very  few  infected  corpuscles. 

In  blood  from  the  left  heart  2 to  3 per  cent  infected  corpuscles. 

In  blood  from  lung  tissue  2 to  3 per  cent  infected  corpuscles. 

In  spleen  ymlp  5 per  ceut  infected  corpuscles. 

In  liver  tissue  10  to  20  per  cent  infected  corpuscles. 

In  kidney  tissue  10  to  20  per  cent  infected  corpuscles. 

In  hyperaemic  fringes  of  omentum  50  per  cent  infected  corpuscles. 

In  heart  muscle  50  per  cent  and  many  free  parasites. 

This  distribution  of  the  infected  corpuscles  and  their  localization  in 
the  capillaries  will  receive  more  attention  later  (Plate  vii).  Meanwhile 
we  simply  wish  to  point  out  that,  while  only  a lew  parasites  may  circu- 
late in  the  blood,  the  infection  may  reach  50  and  even  more  per  cent  in 
the  internal  organs.  The  parasites  as  they  appear  in  the  capillaries 
differ  somewhat  in  form  from  those  in  the  circulating  blood.  Their 
form  may  be  best  seen  in  dried  and  stained  preparations  of  the  capil- 
lary blood  of  the  heart  muscle.  (Plate  iv,Fig.5.)  Theyappear  slightly 
smaller  than  in  the  circulating  blood  and  the  outline  of  many  is  spindle- 
shaped  or  fusiform,  i.  d.,  tapering  at  both  ends.  (Plate  Vi,  Fig.  1.)  In 
this  stage,  which  is  probably  one  of  active  growth,  they  stain  very 
well.  The  stain  is  deeper  in  that  half  of  the  body  directed  towards  its 
mate  in  the  same  corpuscle.  Distinctly  pyriform  bodies  are  also  present, 

* In  Hucli  T)ioT>ai’Mtions,  tbe  falciform  bodies  of  sarcoKsporidia  cysts  are  frequently 
present,  espcci.illy  wiiou  the  prcj)aratiori  is  from  a cow  over  5 years  old. 
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and  these  as  a rule  take  the  stain  quite  uniformly.  In  preparations  of 
fresh  blood  from  the  same  source  no  differences  are  observed  except 
an  absence  of  the  minute  nuclear  ( ?)  body  in  this  stage.  It  may  be  that 
we  have  to  deal  with  forms  younger  than  those  which  circulate  in  the 
blood  (see  Fig.  3,  p.  70). 

Changes  of  form  of  an  amoeboid  nature  have  already  been  referred 
to.  If  the  organs  of  an  animal  which  has  been  dead  for  five  or  six 
hours  be  examined  it  will  be  found  that  all  the  intraglobular  parasites 
have  a roundish  form  and  that  distinctly  fusiform  or  pyriform  bodies 
are  to  be  seen  only  occasionally  in  preparations  from  the  heart  muscle. 
(Plate  V,  Fig.  1.)  The  inference  is  that  the  microorganisms  have  as- 
sumed the  spherical  form  under  the  adverse  conditions  presented  by 
the  death  of  the  host.  Similar  changes  are  observed  after  a time  on 
the  warm  stage.  The  pyriform  and  spindle-shaped  bodies  which  have 
been  thus  far  described  may  therefore  escape  the  attention  of  those  who 
study  the  blood  and  the  organs  after  death  only.  The  blood  is  rarely 
in  a condition  to  be  examined  after  death,  because  the  corpuscles  lose 
their  disc-like  form  very  speedily.  In  the  various  organs  they  are  pre- 
served fairly  well  even  for  hours  after  death. 

, The  relative  number  of  infected  corpuscles  in  the  internal  organs  de- 
mands some  attention.  This  was  estimated  approximately  in  dried  and 
stained  cover- glass  preparations  after  examining  a large  number  of  fields. 
The  cover- glass  films  were  made  like  those  from  the  blood.  A smooth, 
fresh  incision  was  made  into  the  organ,  the  cover  glass  gently  drawn 
over  the  cut  surface,  and  the  film  allowed  to  dry.  This  gave  thin  and 
uniform  films.  The  very  soft  and  partly  disintegrated  spleen  pulp  re- 
quired some  other  procedure.  A little  of  the  pulp  was  scraped  up  with 
the  edge  of  one  cover  glass  and  then  quickly  drawn  over  another,  as  in 
the  preparation  of  blood  films.  This  usually  insured  layers  thin  enough 
for  microscopic  examination. 

A comparison  of  the  various  cases  in  the  appendix  will  show  that 
there  is  a considerable  variation  in  the  number  of  infected  corpuscles 
found  in  the  body  after  death,  according  as  the  animal  succumbed  in 
the  fever  stage  or  after  the  number  of  red  corpuscles  had  been  greatly 
reduced  and  the  fever  had  passed  away.  In  the  former  case  the  infec- 
tion is  very  extensive,  as  the  following  illustrations  show : 

No.  128  {Texas  infection). 

Blood  from  skin  and  heart,  10  to  20  per  cent  corpuscles  contain  parasites. 

Blood  from  spleen,  10  to  20  per  cent  corpuscles  contain  parasites. 

Blood  from  liver,  40  to  50  per  cent  corpuscles  contain  parasites. 

Blood  from  kidneys,  80  to  90  per  cent  corpuscles  contain  parasites. 

No.  ISO  {North  Carolina  infection). 

(Number  of  corpuscles  two  days  before  death,  3,922,000.) 

Marrow  of  rib,  5 per  cent  of  corpuscles  contain  parasites. 

Blood  from  skin  and  heart,  10  to  15  per  cent  corpuscles  contain  parasites. 
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Blood  from  spleen,  10  to  20  per  cent  of  corpuscles  contain  parasites. 

Blood  from  liver,  20  to  30  per  cent  of  corpuscles  contain  parasites. 

Blood  from  kidneys,  60  to  80  per  cent  of  corpuscles  contain  parasites. 

Capillary  blood  from  heart  muscle,  and  omentum,  50  per  cent  of  corpuscles  con- 
tain parasites. 

In  those  cases  in  which  the  number  of  corpuscles  has  fallen  quite 
low,  i.  e.,  below  2,000,000  before  death,  the  number  of  such  as  are  infected 
must  necessarily  be  low  because  there  are  so  few  corpuscles  remaining. 
Of  these  the  majority  may  be  embryonic  or  new  forms. 

No.  184.  (Temperature  on  the  last  day,  103.2;  number  of  corpuscles,  1,822,500.) 

Blood  (subcutaneous  and  from  heart  cavities)  contains  i to  1 per  cent  infected 
corpuscles. 

Spleen,  2 to  3 per  cent  infected  corpuscles. 

Kidney  and  liver,  20  to  30  per  cent  infected  corpuscles. 

Heart  muscle,  10  to  15  per  cent  infected  corpuscles. 

No.  95.  (Chronic  case.  Infection  first  detected  August  7 ; killed  in  dying  condition 
August  25.  Blood  corpuscles  1,858,800.) 

Blood  before  death  contains  5 per  cent  infected  corpuscles. 

Spleen  contains  2 per  cent  infected  corpuscles. 

Kidney  and  liver  contain  5 per  cent  infected  corpuscles.  The  former  organ  also 
contains  many  freed  parasites. 

These  illustrations  may  suffice  here.  Many  more  may  be  found  in* 
the  appendix  to  demonstrate  the  variable  number  of  infected  corpuscles 
found  at  the  autopsy.  As  to  their  distribution  over  the  body,  some* 
thing  has  already  been  stated.  They  are  very  abundant,  as  determined 
thus  far,  in  the  capillary  blood  of  the  heart  muscle,  but  quite  rare  in 
that  of  the  skeletal  muscles.  Of  the  internal  organs  the  kidneys  usu- 
ally contain  the  largest  numbers j not  infrequently  from  50  to  80  per 
cent  of  all  the  corpuscles  are  infected.  (Plate  iv,Fig.  4;  Plate  vii,Fig. 
2.)  Next  comes  tlie  hver,  then  the  spleen.  In  spite  of  the  fact  that  this 
latter  organ  is  loaded  by  several  times  its  own  weight  with  red  corpuscles, 
rarely  more  than  one-tenth  contain  parasites.  Infected  corpuscles  have 
been  found  in  great  abundance  in  the  capillaries  of  the  choroid  plexus  of 
the  lateral  ventricles  of  the  brain  and  in  the  vessels  of  the  pia  and  the 
brain  substance.  They  have  also  been  detected  in  the  capillaries  of  the 
intestinal  mucosa. 

Freed  'parasites, — In  view  of  such  enormous  destruction  of  red  cor- 
puscles the  question  naturally  arises  whether  freed  forms  of  tlie  para- 
site are  not  regularly  observed.  In  the  circulating  blood  none  have 
been  seen.  In  the  preparations  from  tlie  heart  muscle  of  various  cases 
there  are  seen  a large  number  of  free  bodies  in  pairs  as  they  are  found 
in  the  corpuscle.  Unstained,  they  float  in  pairs  in  the  blood  under  tlie 
cover  glass,  sometimes  as  pyriform,  sometimes  as  round  bodies.  (PI. 
VI,  Fig.  8.)  They  have  a homogeneous  grayish  appearance.  Whether 
there  is  at  this  time  any  organic  connection  between  the  pair  by  their 
tapering  ends  or  simply  by  invisible  remnants  of  the  once  envelo])ing 
corpuscle  has  not  yet  been  made  out.  In  some  instances  th(‘  shadowy 
outline  of  the  corjmscle  may  still  be  seen  around  them.  Motion  has  not 
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been  observed.  The  only  other  organs  in  which  free  bodies  are  found 
are  the  kidneys.  (Plate  vi,  Fig.  3,  and  notes  on  Nos.  47,  50,  06,  69,  74, 
95,  128,  134,  J39.)  These  organs  are  generally  filled  with  infected  cor- 
l)iiscles.  In  the  fever  stage  we  may  find  in  dried  films  and  in  stained 
sections  very  few  corpuscles  which  do  not  contain  a pair  of  parasites. 
When  the  number  of  corpuscles  has  fallen  quite  low  before  death  and 
the  destruction  has  practically  ceased  there  may  still  be  found,  in  dried 
and  stained  films  of  the  parenchyma,  immense  numbers  of  free  para- 
sites. They  appear  as  roundish  coccus-like  bodies  grouped  in  pairs 
and  varying  slightly  in  size,  never  as  pyriform  or  fusiform  bodies.  To 
a casual  observer  they  might  appear  as  coarse  granulatioiis  of  broken- 
down  cells  and  cell  nuclei,  but  a little  study  and  comparison  of  different 
cases  soon  dispels  this  view. 

THE  MICROORGANISM  IN  THE  MILD  TYPE  OF  TEXAS  FEVER. 

We  have  thus  far  considered  only  those  forms  of  the  iiarasite  found 
in  the  acute  type  of  the  fever.  This  type  will  now  be  understood  to 
be  one  in  which  there  is  a very  rapid  multiplication  of  the  micro-para- 
site  in  the  blood  vessels  corresponding  to  an  equally  rapid  disappear- 
ance of  the  red  corpuscles.  The  forms  of  the  micro-parasite  are  pyri- 
form and  fusiform  bodies  chiefly  in  tragi  obular,  occasionally  free.  The 
post-mortem  forms  are  roundish.  In  size  the  pyriform  bodies  are  quite 
large,  and  the  question  arises : are  there  any  smaller  forms  to  be  found  I 
For  these  we  must  turn  to  the  mild  (usually  autumnal)  cases  of  the 
disease.  It  is  an  interesting  fact  that  these  cases  are  characterized  by 
the  presence  of  the  smaller  stages  of  the  parasite.  While  the  pyriform 
bodies  are  not  entirely  absent  they  are  very  rare.  In  the  acute  type 
only  the  latter  and  not  the  former  are  seen. 

In  the  mild  type  (see  p.  22)  we  have  from  5 to  50  per  cent  of  the  red 
corpuscles  in  the  circulating  blood  infected  for  a period  of  from  one  to 
five  weeks.  In  the  acute  type,  on  the  other  hand,  the  circulating  blood 
contains  usually  from  one-half  to  2 per  cent  of  infected  corpuscles  j 10  to 
15  per  cent  is  a rare  occurrence,  usually  just  before  death.  In  the  fresh 
preparations  of  blood  this  small  stage  of  the  parasite  is  as  a rule  iuvis- 
ible.  Earely  we  may  observe  it  on  the  very  border  of  the  corpuscle  as  a 
round  pale  spot  about  0.5  /x  in  diameter,  which  does  not  change  its  filace. 
When  dried  films  of  blood  are  stained  in  alkaline  methylene  blue  the 
parasites  appear  as  round  coccus-like  bodies  from  0.2  to  0.5  fx  in  diameter 
and  situated  within  the  corpuscle  on  its  border.  They  sometimes 
appear  as  if  situated  on  the  border  but  outside  of  the  corpuscle. 
As  a rule  only  one  is  found  in  a corpuscle.  (Plate  iv.  Fig.  1,  2,  3.)  In 
many  cases  a division  of  the  coccus-like  body  into  two  could  be  clearly 
made  out.  The  separation  was  noticeable  as  a paler  line  and  a con- 
striction at  either  end  similar  to  the  division  of  certain  micrococci. 
This  division  usually  appeared  in  all  bodies  of  a preparation  from  one 
10320— No,  I 5 
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Cilse,  but  could  not  be  noticed  in  any  preparation  of  perhaps  the  next 
case. 

These  bodies  stain  as  well  as  the  largei*  pyriform  bodies  in  basic  ani- 
line dyes  and  in  Inematoxylin.  They  do  not  stain  in  acid  dyes  such  as 
eosin  or  in  Ehrlich’s  dye  for  neutrophile  granules.  When  this  stain  is 
employed  the  corpuscles,  beautifully  tinted,  show  a small  round  un- 
stained spot  where  the  ])arasite  is  situated.  When  the  dried  films  are 
treated  with  dilute  acetic  acid  the  corpuscles  fade  out,  while  these  coccus- 
like  bodies  remain  behind  and  stand  out  prominently. 

It  has  already  been  stated  that  these  bodies  are  characteristic  of  the 
mild,  autumnal  type  of  the  disease,  glance  at  the  appendix  will 
show  how  numerous  these  cases  may  be.  This  stage  of  the  parasite  is 
there  indicated  provisionally  as  ‘‘peripheral  bodies”  or  “peripheral 
coccus-like  bodies.”  A more  careful  examination  of  these  cases  will 
reveal  three  groups : 

(1)  Animals  exposed  to  Texas  fever  late  in  the  season  (October  and 
iS^ovember). 

(2)  Animals  which  have  passed  through  an  acute  attack  earlier  in 
the  summer  (second  attack  or  relapse  in  October  and  November). 

(3)  Animals  which  contract  a mild  disease  during  or  j)revious  to  the 
season  of  the  acute  disease. 

In  the  first  group  (see  Nos.  47,  48,  51,  52,  53,  56,  64,  65,  66,  60,  82, 
85,  86,  80,  03,  05,  100),  the  disease  is  mild  and  may  pass  unnoticed. 
The  corpuscles  with  periphei  al  bodies  appear  in  the  blood  as  the  num- 
ber of  corpuscles  begins  to  fall,  and  disappear  when  it  again  begins  to 
rise.  Earely  a cor j)uscle  with  a pair  of  large  pyriform  bodies  is  detected . 

In  the  second  group  the  phenomena  are  the  same.  (See  Nos.  40,  64, 
104,  105,  107,  160,  206,  210,  222,  230.) 

To  the  third  group  belong  a few  cases  which  showed  a blood  infection 
several  weeks  before  the  fever  ai)peared  among  all  the  susceptible  ani- 
mals in  the  infected  field.  (See  Nos.  66,  60,  05,  120.)  In  No.  66  the 
inlection  was  at  first  by  peripheral  coccus-like  bodies.  This,  after  a 
week’s  time,  developed  into  an  acute  fatal  infection,  in  which  only  tlie 
large  forms  were  found  after  death.  The  same  is  true  of  No.  60.  In 
No.  05  the  infection  by  peripheral  cocci  was  noticed  as  early  as  August 
7.  Erom  10  to  20  per  cent  of  infected  corpuscles  circulated  in  the  blood 
until  August  10,  when  some  large  pyriform  bodies  made  their  a])pear- 
ance.  The  blood  contained  both  small  and  large  parasites  until 
August  25,  when  the  animal  was  killed  in  a dying  condition. 

In  the  foregoing  it  has  been  tacitly  assumed  that  these  in tra globular 
coccus-like  bodies  are  living  organisms.  This  imsition  Avithout  further 
juoof  wouhl  undonbtedly  be  open  to  objection,  and  hence  the  reason 
for  considering  tliem  parasites  Avill  be  discussed  somewhat  in  detail. 
In  a foregoing  chapter  (j).  42)  all  those  changes  which  the  red  cor- 
])uscles  undergo  as  the  result  of  anaunic  conditions  have  been  described. 
Certain  corpuscles  when  dried  and  stained  presented  numerous  granules 
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wliicli  varied  more  or  less  in  size,  the  largest  rarely  exeeeding  0.5  fj. 
'i’lie  eo(*eiis-like  bodies  resemble  the  larger  granules  very  elosely,  and  it 
might  be  argued  that  they  are  of  the  same  origin.  This  is  not  so,  how- 
ever, for  the  following  reasons:  The  eoceus-like  bodies  ap])ear  witli  or 
immediately  before  the  destruction  of  red  eor})uscles.  Tlie  granules  (or 
punctate  cells)  appear  after  the  number  has  fallen  below  one-half  the 
normal,  and  when  the  destruction  ceases  the  punctate  ceils  still  persist 
or  increase  and  the  coccus-like  bodies  disappear.  The  coccus-like  bodies 
are  with  rare  exceptions  included  in  normal  corpuscles;  the  granules 
belong  to  the  large  new  cells  (macrocytes).  As  to  the  bodies  thm- 
selves,  they  are  all  of  tlie  same  size  in  the  same  preparation  of  blood, 
while  the  granules  vary  considerably  in  this  respect.  Again,  the  gran- 
ules are  ]3resent  in  considerable  numbers  in  the  same  corpuscle,  while 
the  coccus-like  bodies  are  present  singly  or  in  a state  of  division ; rarely 
two  are  found  in  the  same  cell. 

When  dried  films  are  treated  with  one-half  to  one  per  cent  acetic 
acid  the  coccus-like  bodies  come  out  distinctly  as  the  cell  fades.  The 
granules  can  not  be  made  to  appear  in  this  way.  Finally  the  punc- 
tate cells  can  be  produced  by  artificial  venesection,  but  the  coccus-like 
bodies  do  not  api)ear  in  the  blood  under  this  condition.  The  coccus- 
like  bodies  are  thus  of  a character  entirely  different  from  that  of  the 
granules,  although  they  take  the  same  stain  and  appear  together  in  the 
blood.  (Plate  iv,  Fig.  3;  Plate  ix,  Fig.  5.)  Many  of  the  same  reasons 
will  also  apply  in  refuting  the  possible  objection  that  they  may  be  the 
result  of  disturbances  of  the  blood  other  than  those  of  a loss  of  cor- 
puscles. Heinz  * found  certain  bodies  stainable  in  methyl  violet  ap- 
pear in  the  red  corpuscles  of  rabbits  twenty-four  hours  after  the  sub- 
cutaneous injection  of  phenyl- hydrazin  and  its  derivatives.  These  bod- 
ies are  described  as  strongly  refracting  spheres  which  are  attached, 
button-like,  to  the  red  corpuscle.  Often  they  are  connected  with  it  by  a 
pedicle,  or  they  may  be  entirely  free  in  the  plasma  surrounded  by  a shred 
of  proto])lasm.”  In  Texas  fever  the  corpuscles  containing  the  coccus- 
like  bodies  are  always  of  normal  form  and  appearance.  It  would  be 
difficult  to  find  reasons  for  believing  them  to  be  the  result  of  some 
chemical  action  on  the  blood  corpuscles.  The  ticks,  which  might  be 
regarded  as  secreting  a poison  in  their  i)arasitic  life,  are  very  scarce  on 
the  animals  during  the  autiium  and  early  winter,  when  the  mild  type 
of  disease  prevails.  When  they  are  niost  abundant,  during  the  period 
ofthe  acute  disease,  the  coccus-like  bodies  give  way  to  the  pyriform 
bodies, 

If  we  admit  their  parasitic  nature  as  highly  probable  we  have  still 
the  question  before  us  whether  they  are  stages  of  the  Texas  fever  par- 
asite or  of  another  parasite  transmitted  with  if.  This  question  can 
not  be  positively  answered  until,  by  methods  akin  to  those  of  bacteri- 
ology, we  shall  be  enabled  to  isolate  the  Texas  fever  organism  and  ob- 
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serve  the  transformation  of  one  stage  into  the  other,  either  in  cultures 
or  in  the  blood  of  inoculated  animals.  In  the  absence  of  such  rigorous 
proof  the  presumption  is  nevertheless  strongly  in  favor  of  the  unity 
of  this  and  the  larger  forms  already  described.  We  observe  in  the 
first  place  the  appearance  of  both  types  of  the  disease  in  all  outbreaks 
studied  at  the  exi^eriment  station  since  1889,  though  at  difierent  periods 
of  the  same  season,  the  coccus-like  bodies  being  associated  chiefly 
with  cool  weather.  An  outbreak  produced  after  the  middle  of  Septem- 
ber in  1889  developed  cases  containing  the  coccus -like  bodies  only 
(Nos.  47,  48,  51, 52,  53,  64,  65).  In  one  of  these  cases  (No.  48),  killed  in 
a dying  condition,  the  spleen  and  liver  were  affected  as  in  acute  cases, 
but  hsemoglobinuria  was  absent.  There  are  a few  (Nos.  66,  69,  95), 
already  referred  to,  in  which  there  is  a transformation  of  the  mild  into 
the  acute  type  with  a corresponding  change  in  the  form  of  the  parasite. 

Perhaps  the  strongest  proof  that  the  coccus-like  bodies  and  the 
pyriform,  amoeboid  bodies  are  stages  of  the  same  parasite  was  fur- 
nished recently  in  an  unexpected  manner.  Two  cows  (Nos.  206  and 
219)  inoculated  with  blood  from  healthy  North  Carolina  cattle  early 
in  July,  1892,  developed  the  acute  type  of  Texas  fever  with  the  appear- 
ance of  pyriform  parasites  within  the  red  corpuscles.  Both  recovered, 
and  the  number  of  corpuscles  was  rising  toward  the  normal,  when,  at 
the  end  of  August,  a relapse  was  detected  in  both  animals.  The  num- 
ber of  corpuscles  was  rapidly  falling  again  and  many  were  infected 
with  the  coccus-like  bodies.  Eeinfection  from  without  can  hardly  be 
considered  in  these  cases,  as  there  were  no  ticks  in  the  field  and  two 
control  animals  had  normal  blood  throughout  the  season.* 

THE  PROBABLE  LIFE  HISTORY  OF  THE  MICROORGANISM  IN  THE  BODY 

OF  CATTLE.  , 

We  have  thus  far  presented  in  a somewhat  fragmentary  manner  the 
observations  bearing  uiion  this  microorganism.  It  now  remains  to 
put  them  together  in  a way  which  will  illustrate  its  probable  develop- 
ment. 

In  the  early  stages  of  the  high  fever  in  a few  acute  cases,  before  tlie 
destruction  of  red  corpuscles  had  gone  far,  very  minute  bodies  were 
seen  in  fresh  blood.  Their  form,  so  far  as  determinable  (aimchrom  2 mm., 
ocular  8)  appeared  as  an  elongated  figure  of  eight  or  two  short  rods 
attached  end  to  end.  They  had  a very  active  Brownian  motion  in 
addition  to  a movement  which  carried  them  from  one  place  to  another 
in  the  field.  This  latter  movement  may  have  been  due  to  currents  iu 
the  licpiid.  They  could  not  be  detected  in  preparations  stained  with 
methylene  blue.  That  this  is  the  free  form  which  precedes  the  para- 
sitic stage  must  remain  at  present  a mere  conjecture. 

The  [hypothetical)  swarming  or  motile  stage  (intraglolmlar). — We  have 

* Since  writing  this  two  otlier  cases  (Nos.  222  and  230)  inoculated  in  the  same 
manner  have  passed  throngli  a relapse. 
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already  (on  p.  5(>)  rel'erred  to  certain  very  minute,  well-delined,  briglit, 
frequently  motile,  bodies  seen  within  the  red  corpuscles  of  healthy 
cattle  at  various  seasons  of  the  year.  As  might  have  been  expected, 
these  bodies  were  found  in  Texas-fever  blood  as  well.  It  has  also  been 
stated  that  they  vary  more  or  less  both  in  size  and  form.  The  question 
has  frequently  ])resented  itself,  whether  some  of  these  bright  motile 
bodies  were  the  progenitors  of  the  coccus-like  and  the  pyriform  bodies 
of  the  Texas-fever  parasite.  Inasmuch  as  they  are  present  both  in 
health  and  in  disease,  only  a most  trying  examination  of  the  blood  in 
many  cases  could  decide  whether  certain  forms  only  appeared  in  dis- 
ease or  not.  These  bodies  are  so  minute  and  so  inaccessible  that  it  is 
by  no  means  certain  whether  such  a prolonged  study  would  bear  fruit. 
In  the  course  of  these  investigations  such  a study  was  impossible,  and 
we  have  simply  to  present  the  facts  that  these  bodies  are  present  in 
health  and  disease  and  that  they  vary  in  size  and  form.  In  one  case 
it  was  difficult  not  to  accept  the  hypothesis  that  some  of  the  bodies 
are  a stage  of  the  micro-parasite.  In  No.  56,  affected  with  the  mild 
autumnal  disease,  these  bodies  grew  in  number  with  the  peripheral 
coccus-like  bodies  and  disappeared  at  about  the  same  time.  This 
view  is  presented  simply  to  serve  as  a working  hypothesis  for  such  as 
are  inclined  to  follow  this  phase  of  the  subject  more  minutely.  There 
is  nothing  in  this  hypothesis  not  in  harmony  with  the  positive  obser- 
vations concerning  the  Texas-fever  microbe.  Such  a motile,  swarming 
stage  is  one  which  can  readily  be  conceived  of  as  finding  its  way  into 
the  red  corpuscle  constantly  in  motion  in  the  vessels  of  the  body. 
Why  it  is  not  seen  in  every  case  may  be  explained  by  the  same  hy- 
pothesis which  accounts  for  the  presence  of  the  peripheral  coccus-like 
stage  in  the  milder  type  of  Texas  fever.  This  hypothesis  assumes  a 
retardation  in  the  intraglobular  development  of  the  micro-parasite 
by  which  the  smaller  stages  remain  long  enough  in  the  blood  to  be 
detected.  If  the  retardation  is  still  more  pronounced,  it  is  easy  to 
conceive  of  the  motile  or  swarming  stage  as  circulating  in  the  blood 
long  enough  to  be  detected. 

The  stage  of  the  peripheral  coccus-like  bodies. — After  the  (hypothetical) 
^ swarm-spore  has  penetrated  into  the  corpuscle  it  comes  to  rest,  loses 
its  bright,  refrangent  appearance,  and  attaches  itself  near  the  periphery 
of  the  corpuscle  as  a pale  body  which  is  only  detected  with  difficulty 
in  the  unstained  corpuscle.  This  body  next  undergoes  division  which 
is  probably  incomplete,  for  in  the  more  advanced  stages  the  two  result- 
ing bodies  are  as  a rule  still  attached  to  each  other.  These  remain  close 
together  while  the  infected  corpuscle  is  circulating  in  the  blood.  This 
stage  of  the  coccus-like  body,  like  the  preceding  hypothetical  stage, 
must  be  regarded  as  recognizable  because  of  a retarded  development  of 
the  micro-parasite.  It  is  probable  that  this  retardation  of  development 
in  susceptible  animals  is  due  to  meteorological  conditions,  such  as  low 
temperature  of  the  air,  and  to  partial  immunity.  In  acute  attacks  the 
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enormous  imiltiplicatiou  of  tlie  parasite  in  the  blood  shows  how  rapid 
in  sucli  cases  its  development  and  how  ephemeral  these  intermediate 
stages  must  be.  The  i)eriod  of  retardation  may  vary  in  length,  but  it 
seems  probable  that  this  stage  may  remain  in  the  circulation  at  least 
several  days. 

The  stage  of  the  larger  forms  (pyriform  and  spindle-shaped  bodiesj. — 
Tlie  two  (‘occus-like  bodies  resulting  from  division  begin  to  grow  and 
assume  fusiform  outlines.  It  is  probable  that  they  remain  attached  to 
each  other  at  least  for  some  time,  for  in  stained  prejmrations  a very 
delicate  stained  line  may  occasionally  be  traced  passing  from  one  to 
the  other.  In  this  stage  they  stain  very  well  in  ha?matoxylin  and  basic 
aniline  dyes.  As  they  continue  to  enlarge,  the  two  members  of  the 
])air  remaining  ahvays  of  the  same  size,  a more  elongated,  pear-shaped 
outline  is  assumed,  and  in  the  unstained  condition  a minute  dark  par- 
ticle is  observed  in  the  broad  end  of  each  body.  Under  conditions  not 
definable  a larger  or  smaller  number  of  the  red  corpuscles  contain  but 
one  body.  These  unpaired  forms  are  found  most  abundantly  in  the 
circulating  l)lood,  where  they  may  manifest  amoeboid  changes. 

The  larger  forms  circulating  in  the  blood  do  not  stain  so  well  as  the 
somewhat  smaller  bodies  found  in  the  capillaries  after  death.  This 
may  be  due  to  degenerative  processes  or  to  a transformation  into  some 
uidcuown  reproductive  state.  The  annexed  figures  illustrate,  dia- 
grammatically,  the  intraglobular  stages  of  the  Texas-fever  parasite, 
i.  c.,  those  forms  which  have  only  been  found  in  the  blood  during  Texas 
fever,  and  very  rarely  in  southern  cattle. 


Eig. — Intraglobular  Ibnns  of  the  TexaH-fever  parasite.  Tlie  sluuling  show .s  the  relative  staining 
eapaeity  with  methylene  blue.  1.  The  peripheral  coccus-like  body  (0.(i /u  long)  in  process  of  division 
(from  the  mild  tyjie).  2.  Larger  spindle  shaped  forms  from  the  capillary  blood  of  the  heart  muscle. 
The  free  ends  are  but  feebly  stained.  3.  Larger  pyriform  bodies  from  the  same  source  staining  en- 
tirely. 4.  Pyriform  bodies  (2  n long,  /u,  wide  at  the  widest  portion)  staining  but  feebly;  from  the 
circulating  blood.  (The  last  three  forms  from  the  acute  ty|*e.) 


Free  bodies. — These  are  set  free  after  they  have  reached  the  preceding 
stage  by  the  disintegration  of  the  infected  corpuscles.  They  may  be 
found  in  ca])illary  blood  of  the  heart  muscle  in  abundaiuie.  Tlieirmost 
(common  location  is  in  the  kidneys,  however. 

No  forms  which  might  be  interpreted  as  reproductive  stag(‘S  have 
l)cen  recognized  at  any  time  in  the  many  cases  which  have  Immui  studitMl. 
Tliat  the  organism  multiplies  very  rapidly  in  the  blood  of  susc(*i)tible 
cattle  is  demonstrated  by  the  fact  that  the  injection  of  a small  (piantity 
of  infected  blood  gives  l ise  to  the  disease.  How  does  this  multii>lica- 
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tioii  take  place"?  There  are  two  possibilities  in  view.  Eifehertlie  large 
pyriform  body,  while  within  the  corpuscle  or  after  it  is  set  free,  may  enter 
the  reproductive  stage  and  produce  a generation  of  very  minute  bodies 
akin  to  the  motile,  bright  intraglobular  bodies  seen  in  fresh  blood,  or 
there  may  be  a free  reproductive  phase,  distinct  from  tho  intraglobular 
forms,  taking  place  in  the  blood. 

THE  NATURE  OF  THE  TEXAS-FEVER  MICROORGANISM  AND  ITS  RE- 
LATION TO  THE  PARASITES  OF  THE  RED  CORPUSCLES  OF  OTHER 

ANIMALS  AND  OF  MAN. 

It  has  been  known  since  1881  that  the  various  types  of  malarial  fever 
in  man  were  accompanied  by  minute  organisms  living  within  the  red 
corpuscles.  This  discovery  by  Laveran  has  been  followed  by  contirma- 
tions  in  various  parts  of  the  world,  and  it  is  generally  accepted  that 
these  intraglobular  organisms  are  the  cause  of  malaria.  Stimulated  by 
this  important  discovery,  various  observers  have  studied  the  blood  of 
many  animals  (frog,  turtle,  and  various  birds)  and  have  found  therein 
certain  minute  parasites  which  likewise  pass  their  life  chiefly  within  red 
corpuscles.  Much  has  been  written  upon  the  interrelation  of  these  forms 
and  their  bearing  on  malaria  in  man.  Nothing  positive,  however,  has 
come  of  it,  although  there  is  a close  resemblance  between  some  of  the 
parasites  found  in  birds  and  those  found  in  man.  They  all  have  in 
common  the  peculiar  habit  of  living  in  the  red  corpuscles.  Those  of 
cold-blooded  animals  (frog  and  turtle)  do  not  contain  any  pigment  gran- 
ides.  On  the  other  hand,  those  of  birds  and  man  do,  as  a rule,  contain 
granules  of  dark  pigment  which  is  derived  from  that  portion  of  the 
red  corpuscle  destroyed  by  them.  These  pigment  granules  are  by  some 
regarded  as  the  more  abundant  the  more  retarded  the  growth  of  the 
parasite,  and  consequently  the  slower  the  destruction  of  the  containing 
corpuscle.  The  parasites  found  in  the  blood  of  birds  and  man  first 
appear  as  minute,  slowly  enlarging  amoeboid  bodies  in  the  red  coriuis- 
cles.  8oon  pigment  granules  appear.  When  of  a certain  size  these 
bodies  break  up  within  the  corpu  scles  into  a variable  number  of  spores. 
These  are  set  free  and  begin  life  as  a new  generation  by  entering  other 
red  corpuscles  and  undergoing  the  same  development.  These  cell  para^ 
sites  are  not  associated  with  a visibly  diseased  state  of  the  animals  in 
which  they  are  found.  In  man  it  is  well  known  that  certain  kinds  of 
fevers  known  as  malarial  are  produced  by  them. 

The  Texas-fever  parasite  differs  in  many  important  respects  from  all 
those  thus  far  described.  Its  morphology  is  quite  unique.  It  contains 
no  pigment.  It  probably  runs  through  its  whole  development  in  a short 
time,  otherwise  it  would  be  difficult  to  account  for  the  rapid  destruction 
of  red  corpuscles.  Nevertheless,  no  distinctly  reproductive  phase  has 
l)eeu  seen  during  four  years  of  observation  of  a great  variety  of  cases. 

It  is  hardly  within  the  scope  of  this  report  to  go  into  any  details  con- 
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eeniing  tlie  parasites  of  the  red  corpuscles  of  other  animals  and  of  man. 
The  literature  of  this  subject  has  now  grown  quite  voluminous,  although 
the  progress  made  is  not  very  great,  owing  to  the  limitations  of  methods. 
None  of  these  cell  parasites  have  thus  far  been  cultivated  according  to 
bacteriological  methods,  and  it  is  not  likely  that  they  ever  will  be.  In- 
oculations of  blood  containing  them  seem  to  succeed  only  when  they  are 
made  on  the  same  varieties  of  tlie  same  species  of  animals,  according  to 
Celli  and  Sanfelice,*  and  even  then  success  is  limited  to  a small  num- 
ber of  the  cases  inoculated.  Observations  are  thus  of  necessity  statis- 
tical and  comparative  rather  than  experimental,  and  must  extend  over 
a large  number  of  cases  before  the  significance  of  the  various  facts 
observed  can  be  even  formulated.  Even  then  it  is  difficult  to  impart 
to  others  the  conviction  which  comes  from  prolonged  observation,  while 
the  desultory  observations  of  many  individuals  lead  to  wide  differences 
of  opinion. 

Classification  of  the  parasites  of  red  corpuscles  has  been  attempted 
by  Kruse  and  others  and  the  various  forms  indicated  under  the  follow- 
ing scheme  ;t 


Genua. 


1.  Hcemogregarina  (Danilewsky) 


2.  Mcemoproteus  (Kruse) 


3.  Plasmodium  (Marchiafava  et  Celli) 


Species. 

Variety. 

H.  rananim,  Dani). 

H.  testudinis,  Danil. 

H.  lacertce,  Danil. 

H.  cohimhce,  Grassi. 

H.  Danilewsky,  Kruse. 
H.  aluci,  n.  sp. 

II.  huhonis,  n.  sp. 

Ic. 

n.  passeris,  Grassi 

H.  noctuce,  n.  sp 

Sa. 

)c. 

JT.  alaudce,  n.  sp 

(a. 

h. 

(c. 

(a.  Quartanje. 

PI.  malarice,  M.  et  C 

<b.  Tertianae. 
(c.  Quotidianae 

• Tlie  letters  refer  to  the  relative  rapidily  with  which  the  development  goes  on ; a signifies  slow;  6, 
accelerated;  c,  rapid. 

It  seems  improbable  that  the  Texas-fever  parasite  will  ever  be 
ranged  under  any  of  these  genera,  and  therefore  a new  genus  has  been 
created  for  it  (Pyrosoma),  Tlie  specific  name  {higmninum)  m derived 
from  the  peculiar  character  which  this  organism  has  of  appearing  in 
pairs  within  the  red  corpuscles.  This  name  does  not  commit  it  to  any 
special  group  of  protozoan  parasites,  although  it  is  not  improbable 
that  it  may  belong  to  the  sporozoa  to  which  most  cell  ])arasites  belong. 
The  peculiar  i>air  of  pyriform  bodies  within  the  red  corpuscles  might 
be  homologized  with  the  falciform  bodies  or  crescents  of  the  sporozoa, 
which  in  this  case  are  without  a cyst  of  their  own  and  make  use  of 
the  cell  wall  for  this  purpose. 

* Fortsohritte  der  Meclicin,  1891.  Nos.  12,  13,  aud  14. 
tLoc.  cit.,No.  14. 
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Tlie  great  rapidity  with  wliicli  this  parasite  ninltiplies  in  the  system 
of  siisceptii)le  cattle  may  perhaps  be  explained  along  lines  suggested 
by  E.  Pfeitfer*  in  his  observations  on  Coccidium  oviforme  and  C.  per- 
forans  in  the  rabbit.  These  two  species  of  sporozoa  (the  former  inhab- 
iting tbe  bile  ducts  of  the  adult  rabbit,  the  latter  the  intestinal  epithe- 
lium of  the  young  rabbits),  Pfeiffer  maintains,  are  one  and  the  same 
which  runs  through  a rapid  entogenic  development,  with  the  formation 
of  an  immense  number  of  individuals  in  the  intestines  of  young  rabbits, 
and  thereby  causes  a severe  (mostly  fatal)  disease,  while  in  the  adult  it 
remains  largely  restricted  to  the  liver,  where  it  runs  through  a slow 
partial  development,  and  the  spore  produced  requires  conditions  only 
found  externally  for  its  further  development.  Applying  these  observa- 
tions to  the  Texas-fever  organism,  we  may  assume  some  dual  develop- 
ment of  the  parasite,  one  taking  place  in  susceptible,  the  other  in  in- 
susceptible animals.  Or  the  conditions  may  be  much  simpler  in  the 
latter,  and  depend  largely  on  a simple  repression  of  the  multiplication 
of  the  parasite  in  the  red  corpuscles,  owing  to  some  unknown  modifica- 
tion of  these  bodies. 

PROBABLE  ACTION  OF  THE  MICROORGANISM  IN  THE  BODY  OF  SUS- 
CEPTIBLE ANIMALS. 

This  topic  has  been  touched  upon  in  the  foregoing  chapters,  but  only 
in  a desultory  manner,  and  the  known  facts  are  brought  together  here 
in  a more  compact  form.  The  demonstration  of  the  microorganism  in 
the  organs  does  not  present  any  special  difficulties.  The  organs  were 
examined  fresh  or  after  being  in  the  ice-chest  for  twenty-four  hours,  both 
in  teased  preparations  and  in  sections.  The  teased  preparations  as  well 
as  the  sections  were  examined  in  iodized  serum  to  avoid  any  injury  to 
the  blood  corpuscles.  For  the  same  reason  the  sections  were  prepared 
with  the  razor  and  not  on  the  freezing  microtome.  In  such  thin  sections 
or  in  teased  preparations  some  of  the  capillaries  frequently  remained 
intact  and  the  microorganisms  could  be  made  out  as  pale,  roundish 
dots  within  the  red  corpuscles.  Plate  vii.  Fig.  3,  is  drawn  from  an 
. unstained  teased  preparation  of  the  fresh  spleen.  Tissues  were  hard- 
ened both  in  strong  alcohol  and  in  MiilleFs  fluid  and  alcohol,  according 
to  the  usual  procedure.  The  staining  presented  some  difficulties,  and 
in  general  the  aniline  dyes  did  not  give  satisfactory  results.  Haema- 
toxylin  in  the  form  of  Ehrlich’s  acid  haematoxylin  has  proved  very  satis- 
factory in  bringing  out  the  intraglobular  parasites.  In  tissue  hardened 
in  Muller’s  fluid  the  outer  layers  showed  a peculiar  modification  of  the 
parasites.  Instead  of  appearing  as  blue  bodies,  they  assumed  a brown- 
ish-red color.  This  was  especially  noticeable  in  tissues  which  are  very 
delicate,  such  as  the  choroid  plexus.  In  these  all  the  parasites  appeared 
brownish  red  instead  of  blue.  This  may  be  due  to  the  action  of  the 

* Beitriige  zur  Protozoen-Forschung.  I.  Heft. 
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Miiller’s  Huid.  Tissue  liarcleiied  in  alcolud,  while  it  demonstrates  the 
iiitraglobular  bodies  very  distinctly,  does  not  preserve  the  corpuscles 
so  well. 

The  destruction  of  led  corpuscles  by  the  micro-parasite  within  them 
is  the  main  fa(*t  in  the  pathology  of  Texas  fever.  There  are,  however, 
some  secondary  i)henomena  associated  with  this  destruction  which 
account  in  part,  at  least,  for  the  peculiar  lesions  of  this  disease.  The 
infecded  cor])us(*le  remains  in  the  (drculation  as  long  as  the  contained 
l)arasite  is  below  a certain  size.  Thus,  in  the  mild  autumnal  form  of 
the  disease,  the  number  of  circulating  corpuscles  invaded  by  the  coc(*us- 
like  bodies  is  rarely  below  5 per  cent,  commonly  from  10  to  30  per  cent, 
and  at  times  near  50  per  cent.  The  corx)uscles  are  not  changed  in  form 
or  size,  and  in  fact  the  parasites  are  very  small  when  comj)ared  with 
the  size  of  the  corpuscle  and  only  brought  out  distinctly  by  staining. 
When  the  parasite  bas  reached  a certain  size  we  may  assume  that  the 
(‘orpuscles  lose  their  flexibility  and  adaptability  to  the  minute  channels 
or  capillaries  and  become  lodged  in  them,  forming  emboli,  so  to  speak. 
The  capillary  becomes  obstructed  and  red  corpuscles  are  wedged  in 
behind  the  infected  ones.  It  is  highly  x)robable  that  at  this  time  a 
favorable  opportunity  is  ottered  to  the  free,  earliest  stage  of  the  micro- 
organism to  attack  the  remaining  corpuscles,  otherwise  it  would  be 
ditticult  to  understand  why  capillaries  are  frequently  found  which  con- 
tain, to  all  appearances,  only  infected  corpuscles.  It  may  be  that  other 
factors  come  into  play,  such  as  the  changed  specific  gravity  of  the 
infected  corpuscles,  by  which  their  relation  to  the  blood  plasma  becomes 
changed  and  in  virtue  of  which  they  act  as  foreign  bodies  in  the  vessels. 
Whatever  may  be  the  reason,  the  fact  remains  that  the  i^aucity  of 
infected  corpuscles  in  the  blood  taken  from  the  large  vessels  and  the 
heart  is  counterbalanced  by  a very  extensive  infection  of  the  corpuscles 
found  in  the  capillaries.  The  smaller  the  capillary,  the  higher  the  per- 
centage of  infected  corpus(*les.  In  the  while  substance  of  the  brain, 
in  No.  108,  for  instance,  the  capillaries  in  a section  were  found  com- 
X)letely  filled  with  red  corpuscles  and  every  coiqinscle  was  infected* 
Similarly,  capillaries  have  been  observed  both  in  sections  of  hardened 
tissue  and  in  teased  preparations  of  fresh  tissue  from  the  sx^leen, 
kidneys,  intestinal  mucosa,  omentum,  plexuses  of  the  brain,  heart  mus- 
cle, and  red  marrow  of  the  ribs,  which  were  either  completely  or  ])artly 
filled  with  infected  corpuscles  alone. 

This  capillary  plugging  or  embolism  may  account,  to  some  extent  at 
least,  for  the  enormous  distention  of  the  spleen  and  for  the  degenera- 
tive changes  of  the  parenchyma  of  the  liver.  The  peiinephritic  san- 
guinolent  (edema  so  frequently  observed  on  post-mortem  examination 
is  probably  due  to  tlie  (mmiflete  tilling  uj)  of  the  vascular  system  of 
the  kidneys  with  infectted  and  uninfected  corpus(*les.  Similarly  the 
(Tchymoses  in  the  calyces  of  the  pelvis  may  be  accounted  for  by  tiiis 
condition. 
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Another  phenomenon  of  interest  is  the  remarkable  inje(*.tion  of  all 
l)atholog'ieal  growths  of  a vascular  character,  sneli  as  old  fibrous  ad- 
hesions and  pleuritic  fringes.  Similarly  vascular  fringes  found  on  the 
omentum  covering  the  pauii(!h,  and  on  the  origin  of  the  large  vessels 
at  the  base  of  the  heart  appear  as  dark-red  spots.  Here  microscopic 
examination  shows  the  same  abundant  infection.  The  intense  injec- 
tion of  the  vascular  plexuses  of  the  brain  cavities  is  associated  with 
extensive  infection  within  the  capillary  network.  This  injection  of 
the  entire  capillary  system  of  the  body  may  be  largely  aided  by  the 
presumable  rise  of  blood  pressure  which  must  take  place  after  the 
enlargement  of  the  liver  and  the  engorgement  of  the  spleen  and  kid- 
neys practically  shut  these  organs  out  of  the  general  circulation. 

While  the  skeletal  muscles  show  but  slight  infection,  the  heart  mus- 
cle is  severely  involved.  Probably  owing  to  the  smaller  caliber  of  its 
capillaries  and  the  constant  contraction  of  the  muscular  walls,  a favora- 
ble oi^portunity  for  the  lodgment  of  infected  corpuscles  is  afforded. 
In  the  capillaries  of  the  heart  muscle  the  infection  of  corpuscles  is 
always  very  great  and  freed  forms  of  the  parasite  are  abundant.  The 
('apillary  plugging  will  account  for  the  almost  constant  ecchymoses  of 
the  external  and  internal  surfaces  of  the  ventricular  walls. 

The  breaking  up  of  the  infected  corpuscles  probably  takes  place  in 
the  capillaries  over  the  entire  body,  for,  as  stated  above,  freed  parasites 
are  found  in  the  capillaries  of  the  myocardium  after  a certain  ])eriod  of 
fever.  This  leads  to  the  presence  of  free  haemoglobin  in  the  blood 
(haunoglobinaemia).  This  condition  was  strikingly  demonstrated  in 
the  case  of  a foetus  about  three  months  old  taken  from  a cow  which 
had  succumbed  in  the  acute  stage.  The  amniotic  fluid  had  a beautiful 
wine- red  color.  It  is  probable  that  many  infected  corpuscles  which 
break  away  from  the  capillary  plugs  are  carried  into  the  kidneys,  where 
the  final  dissolution  takes  place.  Otherwise  it  would  be  difficult  to 
account  for  the  usually  enormous  numbers  of  free  as  well  as  intraglobu- 
lar  x)arasites  which  are  found  in  the  kidneys  toward  the  end  of  the 
fever. 

The  haBinoglobinuria  observed  in  nearly  all  acute  cases  may  be  due 
in  part  to  a transudation  of  the  hsemoglobin  dissolved  in  the  blood,  in 
part  to  the  destruction  of  red  corpuscles  in  the  kidney  itself.  The  same 
may  perhaps  be  true  of  the  material  transformed  into  bile  by  the  liver. 
This  organ  is  as  a rule  heavily  infected,  though  not  to  the  extent 
observed  in  the  kidneys.  The  bile  contains  to  all  appearances  a very 
large  quantity  of  bile  pigment.  This  may  be  derived  in  part  from  the 
dissolved  hmmoglobin  in  the  general  circulation  and  in  part  from  the 
corpuscles  undergoing  destruction  in  the  capillaries  of  the  liver  itself. 

The  cause  of  the  high  temperature  in  the  later  stages  of  the  fever, 
when  the  pathological  changes  are  well  under  way  and  when  the  blood 
is  loaded  with  the  debris  of  corpuscles  and  free  parasites,  may  not  be 
open  to  discussion.  In  the  earliest  stages,  however,  the  exiilanation  of 


76 


TEXAS  OR  SOUTHERN  CATTLE  FEVER. 


waste  products  in  tlie  blood  does  not  seem  to  follow  iu  every  case.  lu 
a few  tlie  fever  was  bigb,  although  there  was  no  apparent  reduction  of 
red  corpuscles.  (See  Nos.  166,  180,  198,  206,  219.)  It  must  be  stated 
that  in  view  of  the  fluctuations  to  which  the  number  of  corpuscles  is 
subject  the  counts  in  these  cases  may  be  somewhat  misleading.  Yet 
on  the  whole  the  initial  fever  seems  to  be  caused  by  something  other 
than  the  destruction  of  the  red  corpuscles,  and  we  may  invoke  two  pos- 
sible causes,  leaving  their  determination  to  more  accurate  continued 
observations  on  single  cases.  These  are  the  multiplication  of  the  par- 
asite in  the  blood,  perhaps  independent  of  the  corpuscles  and  the  throm- 
bosis of  capillaries  in  the  nerve  centers. 

The  question  of  a cyclical  destruction  of  red  corpuscles  corresponding 
to  the  different  generations  of  parasites  is  an  interesting  one.  but  the 
observations  put  on  record  in  the  appendix  do  not  give  us  any  definite 
information.  In  acute  cases  after  the  first  few  days  the  fever  is  contin- 
uous or  nearly  so  and  does  not  indicate  any  intermission  or  remission 
of  the  acting  cause.  Whether  the  individual  generations  follow  one  an- 
other so  rapidly  or  whether  there  are  a number  of  generations  intermin- 
gled has  not  been  determined.  To  the  eye  there  is  more  or  less  uni- 
formity in  the  size  of  the  parasites  observed  in  any  given  case  through- 
out the  body.  They  may  be  all  minute  in  the  stage  of  the  coccus-like 
bodies  or  they  may  all  be  unusually  large  (No.  66)  or  they  may  all  be 
in  a stage  intermediate  between  these  extremes.  It  should  be  stated, 
however,  that  in  a few  cases  the  fluctuation  in  the  destruction  of  the 
red  corpuscles  was  regular  enough  to  suggest  a period  of  from  one  and 
a half  to  two  weeks  in  such  cases.  (Page  40.) 

What  becomes  of  the  micro-parasites  in  those  cases  which  recover? 
We  have  already  signalized  the  setting  free  of  the  parasites  and  their 
accumulation  in  large  numbers  in  the  kidneys.  Further  than  this  the 
observations  do  not  go.  The  parasites  are  perhaps  destroyed  by  a 
combination  of  circumstances,  one  of  which  is  the  small  number  of  red 
corpuscles  finally  left  for  infection.  Thus  in  blood  containing  only  one 
and  a half  to  two  million  red  corpucles  fully  one-half  are  enlarged, 
embryonic  forms  which  may  not  be  so  well  fitted  for  the  growth  of  the 
parasite.  Another  circumstance  may  be  the  unfit  condition  of  the 
blood  due  to  the  presence  of  the  very  debris  which  the  parasites  have 
aided  in  producing. 

OUTBREAKS  IN  WHICH  THE  TEXAS  - FEVER  PARASITE  HAS  BEEN 

DEMONSTRATED. 

The  iiarasite  of  Texas  fever,  or  more  particularly  the  coccus-like  and 
the  larger  xiyriform  stage  of  this  mi<*TO()rgauism,  have  been  demon- 
strated in  the  following  outbreaks: 

(1)  In  the  spleen  of  a case  from  an  outbreak  in  Virginia,  September,  1880. 

(2',  In  the  organs  of  cases  from  an  outbreak  in  Maryland,  Sei)tember,  1888. 

(3)  In  the  blood  and  the  organs  of  cases  from  an  outbreak  on  the  experiment  sta- 
tion  (North  Carolina  infection),  August  to  October,  1889. 
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(4)  111  the  blood  and  the  organs  of  cases  from  an  outbreak  on  the  experiment  sta- 
tion (North  Carolina  infection),  September  to  November,  1889. 

(5)  In  the  blood  and  the  organs  of  cases  from  an  outbreak  on  the  experiment  sta- 
tion (North  Carolina  infection),  August  to  November,  1890. 

(6)  In  the  blood  and  the  organs  of  cases  from  an  outbreak  on  the  experiment  sta- 
tion (Texas  infection),  August  to  October,  1890. 

(7)  In  the  spleen  of  a case  which  died  in  North  Carolina,  June  29,  1891. 

(8)  In  the  blood  and  the  organs  of  cases  from  an  outbreak  on  the  experiment 
station  (North  Carolina  infection),  August  to  November,  1891. 

(9)  In  the  blood  of  a case  from  an  outbreak  in  Pennsylvania,  November,  1891. 
(Specimens  of  organs  and  urine  sent  by  George  Jobson,  jr.,  v.  s.) 

(10)  In  the  organs  of  a case  at  Fort  Smith,  Ark.,  March,  1892,  (Preparations  sent 
by  R.  R.  Dinwiddie,  v.  s.) 

(11)  In  the  organs  of  a case  produced  by  the  intravenous  inoculation  of  blood  from 
North  Carolina  cattle,  July,  1892. 

(12)  In  the  organs  of  cases  from  an  outbreak  produced  at  the  experiment  station 
in  the  usual  way  by  North  Carolina  cattle,  August  and  September,  1892. 

(13)  In  the  organs  of  cases  from  an  outbreak  in  New  Jersey,  August,  1892. 

(14)  In  the  spleen  and  blood  of  cases  from  an  outbreak  at  Camden,  N.  J.,  August 
1892.  (Specimens  sent  by  Drs.  Miller  and  Sellers.) 

In  Kos.  7 and  13  there  were  the  usual  lesions  (hsemoglobinnria,  etc.,) 
observed  by  Dr.  F.  L.  Kilborne  at  the  autopsies.  In  No.  9 there  were 
the  usual  fatty  degeneration  and  bile  injection  of  the  liver  and  hsemo- 
globinuria.  The  diagnosis  of  Texas  fever  was  thus  assured  in  all  the 
outbreaks  mentioned. 

THE  PRODUCTION  OF  TEXAS  FEVER  IN  CATTLE  BY  THE  INOCULA- 
TION OF  BLOOD  FROM  CASES  OF  THIS  DISEASE. 

The  demonstration  that  Texas  fever  is  caused  by  a certain  micro- 
organism is  not  absolutely  made  by  showing  that  it  is  always  associ- 
ated with  this  disease  and  not  observed  in  health.  It  may  be  argued 
that  such  bodies  are  the  concomitant  rather  than  the  cause  of  the  fever. 
Nevertheless  it  may  be  said  that  no  microorganism  constantly  associ- 
ated with  a given  infectious  disease  has  yet  been  found  which  is  not 
demonstrably  or  presumptively  the  cause  of  the  disease.  Hence  the 
probability  that  the  micro-parasite  described  is  the  cause  of  Texas 
fever  is  very  high^  although  the  demonstration  can  not  be  made  until 
such  organism  can  be  cultivated  in  some  manner  outside  of  the  animal 
body  and  inoculations  made  with  pure  cultures.  There  is  nothing  to- 
day to  encourage  us  in  the  hope  that  parasites  so  highly  adapted  as 
the  one  under  consideration  will  ever  submit  to  the  crude  culture 
methods  successful  with  many  bacteria. 

The  high  probability  that  we  have  the  cause  of  Texas  fever  belbre 
us  is  increased  by  the  fact  that  when  blood  from  cases  of  this  disease 
is  injected  into  the  circulation  of  healthy  susceptible  cattle,  the  disease 
is  produced  and  the  micro-parasite  appears  in  the  blood  under  the 
same  conditions  under  which  it  becomes  manifest  in  the  natural  disease. 
There  is  still  the  possibility  before  us  that  the  microparasite  is  trans- 
mitted in  the  diseased  blood  and  that  some  unknown  agent  has  beep 
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traijsniitt(‘d  with  it  which  is  tlie  true  cause  of  the  iufeetiou.  It  is  use- 
less to  discuss  this  further,  aud  each  reader  must  form  his  own  ox^iiiioii 
of  the  value  of  the  ex])erimeutal  evidence  adduced  in  this  report. 

Before  quoting  our  experiments  in  the  production  of  the  disease,  a 
tew  observations  on  the  attempt  of  others  to  produce  it  are  in  order. 

Dr.  D.  E.  Salmon  in  1880  (4,  p.  308),  made  a number  of  inoculations 
with  tissues  and  fluids  taken  from  cases  of  Texas  fever,  some  of  which 
were  successful : 

(1)  November  7,  1879.  Calf  6 to  8 months  old  inoculated  subcutaneously  with  bile 
and  blood  kept  ten  days  in  a sealed  pipette.  No  result. 

(2)  September  14,  1881.  Yearling  iiioculatedsubcutaneously  with  5 cm'^  blood  from 
a case  dead  three  or  four  hours.  No  result. 

(3)  September  29.  Yearling- bull  inoculated  subcutaneously  with  5 cm*  blood  con- 
taining some  sj^leen  pulp,  which  had  been  kept  twenty-two  hours  in  sealed  pijiette. 

(4)  Red  cow  inoculated  as  No.  3;  also  drenched  with  a mixture  of  blood,  urine, 
and  bile. 

(5)  Heifer  received  a subcutaneous  injection  of  5cnC  of  bile. 

(6)  Bull  3 years  old  drenched  with  one  ounce  of  urine. 

(7)  Steer  2 years  old  drenched  with  one  ounce  of  bile. 

(8)  Cow  received  5 cm^  of  urine  under  the  skin. 

Of  the  cases  from  Nos.  3 to  6,  inclusive,  No.  3 and  No.  4 reacted  with  a 
high  temperature  and  No.  4 became  very  weak  and  emaciated.  In 
1883  (5,  p.  34)  three  additional  experiments  are  reported.  A steer  and  a 
heifer,  years  old,  received  August  7 subcutaneous  injections  of  spleen 
luilp  suspended  in  water.  The  spleen  ptdp  had  been  kept  in  a sealed 
tube  for  seven  days.  Neither  animal  became  aflected,  A third  animal, 
a cow  which  had  l)een  inoculated  subcutaneously  with  fresh  s])lenic 
pulp,  October  3,  was  taken  sick  in  ten  days  and  died  three  days  there- 
after. There  were  evidences  of  hsemogiobinuria.  Two  young  animals 
drenched  with  the  same  splenic  pulp  did  not  become  seriously  affe(*ted. 

A number  of  additional  inoculations  were  made  with  cultures  of  a 
micrococcus  (uiltivated  from  the  spleen  of  a case  of  Texas  fever  with 
negative  results  in  all  cases. 

Dr.  Billings  gives  the  notes  of  a case  inoculated  with  cultures  of  wliat 
he  regards  as  the  Texas  fever  bacterium  (8,  p.  100).  We  have  already 
commented  on  this  (*ase  on  p.  52.  In  this  connection  it  is  suHicient  to 
say  that  the  ))roof  of  Texas  fev(‘.r  has  not  been  brought  in  tliis  cas(‘. 
although  it  shonld  have  been  above  reproach  sinc.e  it  is  sni>posed  to 
establish  the  etiology  of  Texas  fever.  The  observations  in  this  re])ort 
show  that  there  is  no  Texas  fever  without  a marked  reduction  in  the 
number  of  red  (*orpuscles.  This  is  the  essential  sign  of  Texas  fev(‘r. 
Secondary  to  this  are  lesions  of  liver,  S])leen,  and  kidm^ys,  and  Inemo- 
globinuria  and  the  ])iesence  ot*  embryonic.  c()ri)uscles  in  the  blood. 
There  is  nothing  in  the  autopsy  notes  as  j)ublished  by  Billings  to  d(‘- 
monstrate  the  presence  of  Texas  fever  in  the  absence  of  red  water.  It. 
is  also  curious  that  in  his  experiment  the  yonng  animal  of  5 months 
shonld  tak(‘  the  diseas<‘  more  severely  than  the  ‘‘large  red  cow,”  since 
calves  ar(^  ])roveri)ially  r(‘sistant. 
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III  the  report  of  Paul  Parpiiu  (9,  p.  46)  we  find  the  following  state- 
men  ts: 

'I'oxas  fever  is  transmissible  not  only  from  Southern  stock  to  suscejaible  Northern 
<*attle,  but  nnder  favorable  circumstances  is  inoculable  hefween  Northern  natires, 
although  in  the  ordinary  course  of  things  in  our  climate  transmission  does  not  occtir. 
Wo  have  inoculated  native  Missouri  cattle  with  spleen  and  liver  pulp  from  other 
tUseased  natives  nud  produced  typical  cases  of  Texas  fever,  but  it  took  large  doses  of 
Adrus.  The  rapidity  of  the  course  of  the  malady  depends  much  on  the  origin  and 
age  of  the  virus.  It  was  more  rapid  fiom  old  pulp  kept  iu  Avarmth  and  properly 
preserved  than  it  Avas  from  virus  of  fresh  matter,  and  it  seems  impossible  to  cause 
severe  Texas  fever  with  fresh  uriue,  whilst  the  same  exposed  to  warmth  aAAhile  be- 
comes dangerous. 

There  are  no  experiments  reported  to  convince  the  reader  of  the  truth 
of  these  statements,  though  the  direct  transmission  of  disease  from 
Southern  cattle  and  sick  natives  to  susceptible  cattle  by  inoculation 
has  been  confirmed  by  us.  Why  old  spleen  pulp  and  old  urine  should 
be  more  clangerous,  excepting  as  producers  of  septic  conditions,  is  by 
no  means  clear.  We  should  believe  the  contrary.  We  have  no  infor- 
mation at  all  as  to  how  the  inoculation  was  made  or  any  to  show  that 
the  inoculated  animals  did  contract  Texas  fever  excepting  the  bare 
statement  that  the  inoculations  were  successful. 

K.  K.  Dinwiddle  (10)  made  subcutaneous  inoculations  upon  four  differ- 
ent animals  with  fluids  and  tissues  from  cases  of  Texas  fever.  We  are 
glad  to  see  the  experiments  reported  so  that  tlieymay  be  estimated  at 
their  true  value.  The  inoculations  Avere  made  Avith  fresh  urine,  spleen 
pulp  kept  OA^er  night,  Avith  bile  kept  in  a sealed  pipette,  and  with  a cul- 
ture of  a micrococcus  from  the  liver  of  a case  of  Texas  fever.  These  in- 
oculations proved  negative.  A fifth  animal  which  received  spleen  pulp 
kept  over  night  as  a drench  remained  well.  W e liaA^e  no  reason  to  doubt 
the  accuracy  of  these  results.  The  negative  outcome  may  have  been 
due  to  the  fact  that  only  young  animals  AA^ere  used  and  that  the  sea- 
son Avas  perhaps  too  advanced  for  experimental  cases  to  succeed. 

In  all  of  these  experiments  the  uncertainty  of  the  conclusions  reached 
as  regards  the  negative  results  must  be  evident  to  all  Avho  have  read 
the  foregoing  part  of  this  report.  Many  of  the  cases,  avIucIi  to  allaj)- 
l)earances  Avere  not  affecled,  may  have  iiassed  through  a mild  attack, 
recognizable  only  by  the  microscopic  examination  of  the  blood  corpus- 
cles and  a determination  of  their  number. 

Our  oAvn  experiments  Avere  made  mainly  with  fresh  material,  and  this 
AA^as  injected  under  the  skin  and  into  the  blood  directly.  Nine  inocula- 
tions were  made  in  all.*  We  shall  in  this  ])lace  only  refer  to  the  impor- 
tant points  in  each  case,  and  leave  the  reader  to  consult  the  appendix 
for  fuller  details. 

(1)  On  September  1,  1890,  No.  Ill,  a heifer  about  21  months  old,  re- 
ceived into  one  of  the  jugular  veins  13  cc.  of  AA  hipped  blood.  This  Avas 

^ Five  additional  cases  of  Texas  fever  Avere  produced  Avith  fhe  bjood  of  healthy 
North  Carolina  cattle  (page  119), 
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obtained  from  No.  128,  which  had  just  died,  and  in  whose  blood  there 
was  a large  number  of  infected  corpuscles.  The  defibrinated  blood 
was  kept  in  a warm  chamber  at  35^  0.  for  three  hours  before  the  injec- 
tion. An  examination  of  the  table  in  the  appendix  shows  a decided 
fall  in  the  number  of  red  corpuscles  on  the  thirteenth  day,  and  several 
days  thereafter  a considerable  number  of  new  red  corpuscles  (macro- 
cytes) were  found  in  the  blood.  There  can  be  no  doubt  that  this  was 
a mild  case  of  Texas  fever.  The  subsequent  graduarweakening  of  this 
animal  and  death  3 months  after  the  inoculation  could  not  be  accounted 
for. 

(2)  On  September  IG,  1890,  a similar  injection  with  defibrinated  blood 
was  made  on  No.  142.  The  blood  was  taken  from  the  heart  of  No.  00 
about  one-half  hour  after  death,  and,  after  defibrinating,  it  was  kei)t 
at  35^-400  C.  for  one  and  one-half  hours  before  it  was  injected.  In 
the  table  we  observe  a marked  fall  in  the  number  of  red  corpuscles 
at  three  different  times  from  two  to  three  weeks  apart*.  The  animal  fully 
recovered  subsequently.  Neither  of  these  cases  would  i^robably  be 
considered  conclusive  evidence  that  the  disease  can  be  reproduced  in 
this  way.  The  seven  following  cases  will  dispel  any  doubt  on  this  point. 

(3)  On  September  19,  1891,  a portion  of  the  heart  muscle  of  No.  181, 
just  dead,  was  pounded  in  a mortar  with  sterile  normal  salt  solution. 
The  resulting  reddish  fluid  was  filtered  aud  injected  into  the  jugular 
vein  of  No.  182,  after  standing  in  a warm  chamber  for  about  one  hour. 
The  table  in  the  appendix  with  this  case  leaves  no  doubt  as  to 
the  nature  of  the  disease.  The  temperature  (see  appendix)  rose  on 
the  sixth  day  in  the  evening  and  a high  evening  temperature  was 
observed  for  ten  days  thereafter.  A high  morning  temperature  was 
first  noted  on  the  eighth  day  and  the  fever  remained  continuously 
high  for  at  least  four  days  thereafter.  The  number  of  blood  coiq)uscles 
had  fallen  from  6,000,000  to  2,000,000  eleven  days  after  the  inoculation. 
The  Texas-fever  parasites  were  found  in  the  blood.  The  animal  fully 
recovered  subsequently. 

(4)  On  the  same  day  blood  was  withdrawn  fi’om  the  jugular  vein  of 
No.  181,  then  still  alive,  and  injected  at  once  into  the  jugular  of  No. 
185.  The  whole  operation  lasted  one  or  two  minutes.  Of  this  blood, 
Avhich  contained  at  the  time  perhaps  one-half  to  one  per  cent  infected 
corpuscles,  two  syringefuls,  or  28  cc.,  were  injected.  The  disease  pro- 
duced ill  this  animal  was  severe  enough  to  leave  no  doubt  as  to  its 
nature.  The  evening  temperature  was  high  on  the  third  day  and  was 
low  again  on  the  ninth  day.  The  continuous  high  temperature  lasted 
four  days.  Tlie  number  of  blood  coiqiiiscles  had  fallen  from  5,000, 000 
to  2,000,000  on  the  tenth  day.  The  Texas-fever  jiarasites  were  fouiul  in 
the  blood.  The  animal  fully  recovered  subsequently. 

(5)  No.  18G  was  treated  precisely  as  No.  185  at  the  same  time.  A 

ax)peu(lix  for  record  of  control  aiiinial  No.  143  hi  the  same  iiiclosurc, 
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very  severe  ease  of  Texas  fever  was  the  result.  The  temx)erature  and 
the  loss  of  red  blood  eorims(;les  were  the  same  as  in  No.  185  (see  page 
17  for  enrve).  On  the  ninth  day  she  could  scarcely  stand  and  was 
trembling  and  quivering  over  the  whole  body.  A syringefnl  of  blood 
was  withdrawn  at  the  time  from  a jugular  vein  for  other  inoculations, 
and  the  operation  was  followed  at  once  by  convulsions  and  death. 
The  very  advanced  lesions  of  the  liver  and  spleen,  the  dark  red,  port- 
winc-colored  urine,  and  the  immense  number  of  infected  corpuscles  in 
the  various  organs,  made  this  case  one  of  the  most  severe  of  the 
season. 

In  1802  four  cows  were  inoculated  with  blood  obtained  from  a case 
of  the  disease.  All  became  atfected  within  a week  and  three  died. 
Tlie  more  important  facts  in  connection  with  these  inoculations  are 
reproduced  here. 

On  August  27  blood  was  withdrawn  from  the  left  jugular  vein  of 
No.  222,  then  suffering  with  the  disease.  In  the  blood  a small  number 
of  large  intraglobular  parasites  were  found.  The  skin  over  the-  jugu- 
lar was  shaved  and  washed  with  .1  per  cent  mercuric  chloride  and  the 
vein  opened  with  a scalpel.  The  blood  was  caught  in  sterilized  bot- 
tles, containing  glass  beads,  and  delibrinated  by  shaking  vigorously 
for  ten  minutes.  The  bottles  were  kept  in  a water  bath  at  40^-42^  C. 
The  injections  were  performed  not  longer  than  fifteen  to  twenty  min- 
minutes  after  the  Avithdrawal  of  the  blood  from  No.  222. 

(6)  No.  197,  a cow  6 years  old,  received  into  the  left  jugular  14  (jc. 
(one  syringeful)  of  this  blood. 

(7)  No.  227,  a cow  11  years  old,  received  under  the  skin  of  the  neck 
^ cc.  of  the  same  blood  in  four  different  places,  i.  e.,  2 cc.  in  all. 

(8)  No.  228,  a cow  7 years  old,  received  subcutaneously  J cc.  in  two 
idaces,  i.  e.,  1 cc.  in  all. 

No.  197  died  quite  unexpectedly  September  4,  eight  days  after  the 
inoculation.  The  temperature  had  been  high  since  August  31.  The 
autopsy  left  no  doubt  as  to  the  nature  of  the  disease. 

No.  227  died  September  9,  thirteen  days  after  the  inoculation.  The 
tenq)erature  had  risen  and  other  symptoms  of  disease  had  ap])eared 
September  2.  On  the  day  of  death  the  red  corpuscles  had  fallen  to 
1.5  million.  The  autopsy  revealed  the  usual  lesions  of  Texas  fever  in 
a very  marked  degree.  The  urine  was  visibly  free  from  hmmoglobin. 
The  small  number  of  red  coiquiscles  just  before  death  indicated  that 
the  period  of  hsemoglobinuria  was  past. 

No.  228,  which  had  received  the  smallest  dose,  reacted  as  promptly 
as  the  foregoing  witli  a high  temperature.  The  usual  symptoms  ap- 
peared, but  more  tardily,  and  the  animal  finally  recovered.  On  Sep- 
tember 14  the  red  corpuscles  numbered  1,5  million,  From  this  time 
there  was  slow  improvement  in  the  condition  of  the  blood. 

(9)  One  bottle  of  the  defibrinated  blood  with  which  the  i)ieceding 
animals  had  been  inoculated  was  placed  in  a refrigerator  at  an  average 
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temperature  of  5()o  F.  (lO^C.)  from  August  27  until  August  30.  Ou 
this  day  14  ee.  (one  syriugeful)  was  injected  into  the  left  jugular  vein 
of  No.  200,  a eow  8 years  old.  After  five  days  of  elevated  evening 
temperature  and  two  of  continuous  high  temperature,  this  animal 
succumbed  September  8.  The  organs  presented  the  usual  lesions  of 
Texas  fever.  The  urine  had  a dark  port-wine  color.  In  the  various 
organs  and  the  blood  many  infected  corpuscles  were  detected. 

With  these  positive  results  before  us  we  need  not  hesitate  to  make 
the  statement  that  there  is  something  in  the  blood  of  cattle  during 
Texas  fever  which,  introduced  into  the  body  of  healthy  susceptible 
cattle,  gives  rise  to  the  disease.  This  something  is  capable  of  repro- 
ducing itself  indefinitely  in  the  blood  of  susceptible  animals.  In  all 
cases  there  had  been  multiplication  of  the  Texas-fever  parasite,  and 
these  inoculations  furnish  additional  proof  that  this  parasite  may  be 
regarded  as  the  cause.  These  inoculations  show,  also,  that  a compara- 
tively small  quantity  of  blood  from  diseased  cattle  placed  under  tbe 
skin  is  capable  of  causing  a severe  and  even  fatal  infection.  In  this 
respect  the  microorganism  seems  to  have  as  powerful  an  effect  as  the 
bacteria  which  produce  acute  fatal  forms  of  septicaemia  and  seems  to 
be  capable  of  almost  equally  rapid  multiplication.  The  sojourn  of  three 
days  in  a refrigerator  did  nob  destroy  the  vitality  of  the  microorganism 
as  it  exists  in  the  blood.  The  very  severe  inoculation  disease  produced 
in  1891  and  1892,  as  compared  with  1890,  is  partly  to  be  accounted  for 
by  the  fact  that  only  old  animals  were  used  latterly,  while  in  1890  the 
animals  were  young.  The  observations  made  in  the  field  experiments 
and  by  former  observers,  that  the  susceptibility  seems  to  increase  with 
age,  provided  there  has  been  no  exposure  to  the  disease  at  any  time  in 
life  before,  is  thus  indirectly  confirmed  by  inoculation.  The  very 
striking  susceptibility  of  cattle  to  this  disease  was  furthermore  demon- 
strated by  the  intravenous  inoculation  of  three  guinea-pigs  at  the  same 
time  with  three  of  the  cases  cited  above  (Nos.  0-8,  inclusive).  These 
animals  remained  perfectly  well,  though  they  had  received  relatively 
to  their  body  weight  a very  much  larger  (luautity  of  the  defibrinated 
blood.  (Page  84.) 

THE  INOCULATION  OF  ANIMAJ.S  OTHER  THAN  CAl'TLE  WITH  TEXAS- 

FEVER  BLOOD. 

Tlie  inoculation  of  animals  other  than  cattle  had  a twofold  purj)ose: 
first,  to  determine  whether  other  domesticated  animals  are  likely  to  be- 
come infected  with  the  micro-parasite  and  perha])S  cause  the  dissemi- 
nation of  Texas  fever,  and,  second,  to  find  some  small  animal  to  tak(‘. 
the  place  of  the  much  moi  e (mstly  cattle  in  the  study  of  the  parasite 
and  the  disease.  This  was  especially  desirable  since  this  parasite  can 
not  be  cultivated  outside  of  the  animal  body. 

t^heep. — Since  sheep  and  cattle  are  so  closely  related  it  was  thought 
that  the  disease  might  perhaj)S  be  induced  in  them.  For  this  purpose 
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;i  lanil)  was  used.  Asyringefnl  (7  cc.)  of  blood  was  drawn  from  tlie 
right  jugular  of  cow  No.  184,  which  was  very  sick  at  the  time  and 
wliose  blood  contained  the  micro-parasite  in  small  numbers,  and  in- 
jected at  once  into  the  left  jugular  vein  of  the  lamb.  The  operation 
was  performed  October  1, 1891;  the  blood  contained  10,442,000  red  cor- 
puscles in  a cubic  millimeter.  No  i^arasites  of  any  kind  were  detected 
in  them. 

October  13. — Red  corpuscles  8,282,000.  Nothing  abnormal  detected. 

October  37. — Red  corpuscles  11,538,000.  Several  bright  intraglobular  bodies  seen 
in  the  fresh  preparation,  but  no  parasites. 

From  October  1 to  October  27  the  temperature  was  taken  twice  daily.  It  fluctu- 
ated between  101  and  103. 

Though  the  inoculation  was  made  somewhat  late  in  the  season  the 
outcome  plainly  indicates  no  suscei)tibility  of  sheep  to  this  disease. 

Rahhits. — September  20, 1889,  immediately  after  cow  No.  54  had  been 
killed  a quantity  of  spleen  fmlp  containing  many  corpuscles  infected 
with  large  paired  parasites  was  mixed  with  sterile  salt  solution.  The 
reddish  liquid  was  injected  into  the  ear  vein  of  three  rabbits.  No  rise 
of  temperature  and  no  symptoms  of  disease  were  noticed.  One  rabbit 
was  killed  on  the  seventh  day  and  the  blood  and  organs  carefully  ex- 
ami  ued  for  infected  corpuscles  with  negative  result.  The  others  w'ere 
w atched  for  several  months,  but  nothing  abnormal  detected  in  their 
action.  The  second  rabbit,  which  had  become  scabby,  was  killed  Janu- 
ary 18,  1892.  The  various  organs  and  the  blood  were  examined  micrO' 
scopically  w ith  negative  result.  The  following  may  also  be  cited : 

October  1,  1891. — With  the  blood  of  cow  No.  184  two  rabbits  (Nos.  140,  141)  were 
inoculated  at  the  same  time  with  the  lamb.  Each  received  1 cubic  centimeter  into 
the  ear  vein. 

No.  140  (black  rabbit)  showed  no  external  symptoms  of  disease.  The  blood  was 
examined  twice  and  no  infected  corpuscles  found. 

October  19,  1891,  6,537,000  red  corpuscles  in  a cmm. 

December  S,  1891,  7,134,613  red  corpuscles  in  a cmm. 

No.  141  (white  rabbit)  remained  equally  well.  The  following  blood  examinations 
were  made : 

October  19,  1891,  5,268,000  red  corpuscles  in  a cmm. 

December  S,  1891,  4,533,000  red  corpuscles  in  a cmm.  Infected  corpuscles  absent. 

September  28,  1891.  Blood  containing  infected  corpuscles 
is  drawn  from  the  jugular  vein  of  cow^  No.  186  and  injected  at  once 
into  the  wing  vein  of  three  pigeons  (Nos.  2,  3,  and  4).  In  a fourth 
pigeon  (No.  1)  the  blood  failed  to  enter  the  vein  and  was  deposited  in 
the  surrounding  connective  tissue.  Each  received  about  1 cc. 

No.  1 died  October  13,  though  not  from  the  inoculation,  as  its  feathers 
were  ruffled  at  the  time  of  the  operation  and  it  was  probably  not  w ell 
at  that  time.  Examination  of  the  blood  and  organs  negative.  The 
other  pigeons  remained  w ell.  On  October  5 the  blood  of  No.  3 com 
tained  3,926,800,  that  of  No.  4,  4,094,300,  red  corpuscles,  in  a cubic 
millimeter.  They  were  killed  January  22,  1892.  The  blood  of  No.  3 
was  searched  in  vain  for  parasites. 
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Guinea  pUjH. — August  li7,  181)2.  Blood  was  drawn  from  the  left  ju- 
gular of  cow  i7o.  222  affected  with  Texas  fever  into  sterile  wide-mouthed 
bottles  containing  glass  beads  and  defibrinated  by  shaking  vigorously. 
Three  guinea-pigs  were  inoculated:  No.  1 received  into  the  exjmsed 
jugular  1 cc.  of  defibrinated  blood  j No.  2 received  into  an  ear  vein  J 
cc.;  No.  3 received  into  an  ear  vein  1 cc. 

The  injections  were  completed  fifty  to  seventy  minutes  after  the 
blood  had  been  drawn  from  No.  222.  The  injection  into  the  ear  vein 
was  a perfect  success  in  the  two  cases  on  which  it  was  tried.  These 
guinea-pigs  remained  entirely  well.  The  blood  was  examined  from  time 
to  time  both  in  fresh  and  in  dried  and  stained  preparations,  but  the 
corpuscles  were  not  counted,  owing  to  the  pressure  of  other  work. 
There  was  no  evidence,  however,  from  the  microscopic  examination  of 
any  change  from  the  normal-condition  or  of  any  infection.  The  guinea- 
pigs  were  watched  for  more  than  a month  after  the  inoculation. 

Htrongly  contrasting  with  the  result  on  guinea-pigs  is  that  obtained 
with  the  same  blood  on  cows.  (See  page  82  and  Nos.  197,  200,  227, 
and  228.)  Tlie  largest  ([uantity  injected  into  the  circulation  of  the 
guinea-pigs  was  relatively  to  the  body  weight  not  less  than  twenty- 
five  times  greater  than  the  largest  dose  and  three  hundred  times  greater 
than  the  smallest  dose  injected  into  the  cattle.  Yet  all  four  cows  con- 
tracted Texas  fever  and  three  died. 

Of  other  observers  who  have  tried  to  ])roduce  Texas  fever  in  other 
animals  we  find  Paquin  (9,  p.  46)  making  the  following  statement : 

We  have  succeeded  also,  though  with  great  difficulty,  to  induce  the 
disease  in  sheep,  guinea-pigs,  white  mice,  wlnte  rats,  and  A^ery  rarely 
rabbits,  kittens,  and  swine.  The  germs  may  be  reproduced  by  inocu- 
lation of  liver  and  spleen  pulp  in  any  of  these  subjects,  but  the  quan- 
tity must  be  large  and  the  gross  typical  spleen  lesions  are  not  always  to 
be  found.”  Inasmuch  as  spleen  lesions  are  associated  with  a vaiiety  of 
infectious  and  septic  diseases  in  animals,  and  as  there  is  no  record  of 
other  lesions  peculiar  to  Texas  fever  in  these  inoculated  animals,  we  are 
com])elled  to  call  in  question  the  accuracy  of  the  diagnosis  in  these 
cases. 

The  inoculations  made  by  us  demonstrate  that  sheej),  pigeons,  rab- 
bits, and  guinea-pigs  are  to  all  a])pearances  insusceptible  to  this  dis- 
ease, whereas  in  cattle  the  disease  may  be  invariably  produced  by  the 
injection  of  infected  blood.  It  is  to  be  hoped  that  opportunity  will  be 
presented  the  coming  summer  to  try  other  species  of  animals, 


THE  TRANSMISSION  OP  TEXAS  FEVER  BY  MEANS  OF  THE 

CATTLE  TICK. 

Boopliilits  hovis  (Kiley)  Curtice. 


It  lias  been  a more  or  less  prevalent  theory  of  cattle-owners  in  the 
districts  occasionally  invaded  by  Texas  fever  from  the  Houtli  that  ticks 
are  the  cause  of  the  disease.  Mr.  J.  R.  Dodge,  (2)  in  his  historical  re- 
port of  this  plagne,  mentions  the  fact  that  in  1869  an  ontbreak  in  Chester 
thiinty,  Pa.,  was  believed  to  be  caused  by  ticks.  Gamgee  in  1868  (2) 
states:  The  tit*k  theory  has  acquired  quite  a renown  during  the  past 

summer,  but  a little  thought  should  have  satisfied  any  one  of  the  ab- 
surdity of  the  idea.”  The  olticers  of  the  Metropolitan  Board  (1,  p. 
1()84)  and  most  subsequent  observers  seem  to  have  entertained  the 
same  v iew  of  the  harmlessness  of  the  cattle  tick  as  a carrier  of  the 
infection.  In  fact  few  observers  have  given  it  any  thought.  In  the 
entire  report  of  ¥.  S.  Billings  we  find  no  reference  whatever  to  these 
pests.  Paquin  (9,  45)  states  that  he  has  found  the  parasites  also 

in  tides  bloated  loith  blood  of  infectious  southern  cattle.  So  this  must  be 
added  to  the  list  of  sources.”  But  the  ubiquity  of  this  germ  ” rather 
predisposes  one  against  any  belief  in  its  existence  if  we  did  not  have 
sufficient  positive  evidence  that  bacteria  have  nothing  to  do  with  the 
disease.  The  statement  thus  dei)ends  sinqdy  upon  the  finding  of  a 
^^germ”  in  adult  ticks  resembling  that  found  in  diseased  cattle  and  in 
fact  everywhere  else  (waters,  soil,  manures  from  the  South,  urine,  bile, 
liver,  spleen,  kidneys,  etc.,  of  infections  Northern  stock).  Experiments 
to  demonstrate  the  relation  which  ticks  bear  to  Texas  fever  were  not 
made. 

Nothing  positive  was  thus  contributed  to  the  elucidation  of  the  action 
of  ticks  in  carrying  the  disease  until  the  subject  was  taken  up  at  the 
Experiment  Station  of  the  Bureau  near  Washington,  in  1889.  Here  it 
was  found  by  experiments  to  be  detailed  in  the  remainder  of  this  re- 
port that  the  disease  can  be  produced  by  ticks  hatched  artificially  in 
the  laboratory,  without  the  presence  of  southern  cattle.  Befoi  e giving- 
in  detail  the  experiments  which  led  up  to  the  final  determination  of 
this  important  discovery  a few  facts  concerning  the  cattle  tick  which 
have  come  under  our  observation  are  necessary  for  the  information  of 
the  general  reader.  We  do  not  propose  to  give  anything  more  than  a 
general  account  of  the  tick,  leaving  problems  of  liiology  and  mor- 
phology to  those  pursuing  special  lines  of  work  in  this  field. 
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THE  CATTLE  TICK  {BoVypMlus  JjOVis). 

Plato  X. 

The  first  tlescrix)tion  of  this  parasite  was  made  by  Prof  0.  V.  Kiley, 
ill  18G8,  under  the  name  Ixodes  hovis  (2,  p.  118): 

Ixodes  hovis  Riley. — A reddisli,  coriaceous  flattened  species  with  the  hodyohlong- 
ovaf  contracted  Just  behind  the  middle,  and  with  two  longitudinal  impressions 
above  this  contraction,  and  three  below  it  more  especially  visible  in  the  dried  spec- 
imen. Head  short  and  broad,  not  spined  behind,  with  two  deep,  round  pits.  Palpi 
and  beak  together  unusually  short,  the  palpi  being  slender.  Labium  short  and 
broad,  densely  spined  beneath.  Mandibles  smooth  above  with  terminal  hooks. 
Thoracic  shield  distinct,  one-third  longer  than  wide,  smooth  and  polished;  convex, 
with  the  lyrate  medial  convexity  very  distinct.  Legs  long  and  slender,  pale  testa- 
ceous red ; coxai  not  spined.  Length  of  body  0. 15  of  an  inch  ; width  0.  09  of  an  inch.* 

The  generally  aeeepted  idea  as  to  the  harmlessness  of  this  parasite 
caused  it  to  be  neglected  as  an  object  of  study  until  1889^  when  our  pre- 
liminary experiments  seemed  to  indicate  that  ticks  must  be  present  to 
convey  the  infection  from  southern  to  northern  stock.  Hence,  Dr. 
Cooper  Curtice,  at  that  time  in  charge  of  the  investigation  of  animal 
parasites,  began  the  study  of  the  life  history  of  this  species.t  It  was 
discovered  quite  accidentally  that  adult  females  kept  confined  in 
bottles  or  other  glass  receptacles  always  lay  their  eggs.  Such  a stock 
of  eggs  furnished  the  starting  point  of  Dr.  Curtice’s  investigations. 
The  eggs  were  placed  in  covered  glass  dishes  containing  a little  soil 
and  kept  in  a warm  place.  After  a period  of  three  to  four  weeks  the 
young  ticks  appeared.  These  were  placed  on  a calf  kept  in  an  arti- 
ficially heated  stable,  as  the  season  was  already  advanced  (November  15). 
The  earliest  or  larval  stage  as  it  emerged  from  the  ovum  had  three  pairs 
of  legs.  After  one  week’s  sojourn  on  the  calf  it  was  ready  to  moult. 
The  emerging  nymphal  stage  was  provided  with  an  additional  pair  of 
legs.  After  another  week’s  life  on  the  calf  the  tick  was  ready  to  moult 
a second  time  and  become  sexually  mature.  Curtice  thus  showed  that 
in  this  particular  species  there  are  two  periods  of  moulting  before  the 
parasite  becames  matured.  He  likewise  created  for  it  a new  genus 
{Bodphilus).  Dr.  George  Marx  has  given  more  or  less  attention  to 
the  classification  of  ticks,  and  places  the  species  under  consideration 
as  follows f:  Arachnida;  order,  Aeari;  suliorder,  Cynorhwsta; 

family,  Rhipistomidw,  genus,  Bodphilus species,  hovis. 

In  our  experiments  with  this  cattle  tick  we  have  confirmed  and 
extended  the  observations  recorded  above  (fiiiefiy  in  the  direction  of 
the  life  history,  since  this  is  the  most  important  aspect  in  its  relation 
to  Texas  fever. 


* We  simply  quote  this  description  here  as  a matter  of  historical  interest,  without 
comment  as  to  its  accuracy.  Wc  may  state,  however,  that  the  color  of  adult 
females  is  not  reddish.  The  back  is  olive  brown,  the  b(dly  slate  colore<l.  'riiedimen- 
sions  given  in  this  diagnosis  ])robably  belong  to  an  adult  male.  For  the  dimensions 
of  the  parasite  iu  its  different  stages,  see  this  chapter. 

t The  biology  of  the  cattle  tick.  Journ.  of  Com]).  Medicine  and  Veterinary  Ar- 
chives. .Inly,  1891,  and  .January,  1892. 

IFroc.  Entomological  Society  of  Washington,  ii,  ]).  232. 
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The  laying  of  tlie  eggs  maybe  obse^rved  by  anyone  by  simply  placing 
full-grown  ticks  in  some  vessel  from  which  they  can  not  escape.  The 
tick  remains  (piiet  for  from  two  to  four  and  one-half  days,  according  to 
onr  observations;  then  a few  eggs  will  be  observed  on  the  month  parts, 
which  gradually  increase  in  nund)er.  The  i)eriod  of  oviposition  varies 
somewhat.  Confined  in  bottles,  for  instance,  at  a temperature  of  680- 
7<So  F.  the  laying  was  observed  to  continue  from  eight  to  fifteen  days 
in  a lot  of  23  matni  e ticks,  each  one  of  which  was  kept  in  a separate 
])ottle.  The  nundier  of  eggs  varies  in  general  with  the  length  of  the 
egg-laying  period.  Those  which  took  the  longest  time  laid  the  largest 
number.  Of  four  large  ticks  laying  from  twelve  to  sixteen  days,  each 
averaged  118  mgr.  (l|f  grains)  of  eggs.  Careful  counting  gave  an 
average  of  1,300  eggs  per  grain.  If  we  take  the  actual  weight  of  all 
the  eggs  laid  by  the  twenty  three  ticks,  which  is  2.41  grams  (37 J grains), 
a single  full-grown  tick  averages  about  2,100  eggs.  Ticks  do  not  need 
to  be  fully  gorged  with  blood  before  they  are  capable  of  laying  eggs. 
Even  such  as  are  half-grown  will  begin  to  lay  after  a few  days,  but  the 
number  is  much  less  than  that  laid  by  the  large,  gorged  individuals. 
Tests  showed  that  40  half-grown  ticks  laid  no  more  eggs  than  would 
have  been  laid  by  seven  or  eight  full-grown  individuals.  During  the 
process  of  oviposition  the  female  slowly  shrinks  in  size  and  when  it  is  com- 
pleted she  appears  shriveled  and  not  more  than  one-half  or  one-third  her 
former  size.  The  eggs  appear  as  dark,  brownish-red  masses  of  oval  bod- 
ies. The  color  varies  somewhat  and  its  depth  aj^pears  to  be  connected 
somehow  with  the  quantity  of  blood  with  which  the  female  is  gorged  be- 
fore oviposition.  Measurements  of  freshly  laid  ova  in  1889  made  the  long 
diameter  0.519  mm.,  the  transverse  0.38  mm.  Measurements  in  1892 
gave  nearly  the  same  figures,  0.490  and  0.384  mm.  They  are  thus, 
roughly  speaking,  one-fiftieth  of  an  inch  long  and  one-sixty-sixth  of  an 
inch  broad  at  their  widest  portion. 

When  masses  of  ova  are  placed  in  glass  dishes  with  a little  soil  or 
some  leaves  and  a few  drops  of  water,  and  the  dishes  kept  closed  witli 
glass  covers  so  that  the  emerging  young  may  not  escape,  the  incuba- 
tion goes  on  without  any  difficulty.  The  period  required  for  the  young 
to  emerge  from  the  shell  varies  very  markedly  with  the  surrounding 
temperature.  In  Curtice’s  first  experiment  it  required  from  three  t(> 
four  weeks.  The  temperature  of  the  bacteriological  culture  room  where 
they  were  kept  could  not  have  been  lower  than  70°  to  80°  F.  at  that 
time.  This  relation  to  temperature  is  well  exemplified  in  the  following 
experiments : 

(1)  Ticks  sent  from  North  Carolina  and  received  here  .Inly  29,  1890,  have  laid  a 
considerable  number  of  eggs  on  the  way.  These  are  placed  in  glass  dishes  and  kept  in 
the  laboratory.  Many  young  ticks  moving  about  on  August  13.  Here  tbe  period  of 
incubation  was  from  hfteen  to  eighteen  days.  The  weather  during  this  time  was 
very  hot. 

(2)  Eggs  two  to  three  days  old  placed  in  glass  dishes  August  8.  Young  ticks  ap 
])eared  August  29.  Period  about  twenty -four  days. 
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(3)  Ej^gs  s(5veral  days  old  placed  in  dishes  August  13,  1890.  Young  ticks  appear 
in  large  nuiubers  September  4 and  5.  Period  approximately  twenty-tive  days. 

(4)  On  September  17, 1890,  eggs  two  to  three  days  old  placed  in  glass  dishes.  Young 
ticks  first  appear  October  24,  and  their  number  increases  until  October  28.  Perio<l 
about  forty  days. 

(5)  Eggs  one  to  three  days  old  are  placed  in  glass  dishes  September  20,  1890. 
Young  ticks  present  in  abundance  November  1.  Period  about  forty-three  days. 

(6)  Eggs  one  to  three  days  old  are  placed  in  glass  dishes  September  23,  1890. 
Young  ticks  begin  to  appear  November  1.  Period  about  forty  days.  The  eggs  from 
experiments  4,  5,  and  6 were  taken  successively  from  the  same  adult  ticks.  The  tem- 
])erature  of  the  laboratory  at  this  time  was  75°-80°  F.  during  the  day,  but  fell  5°  or 
10"^  at  night. 

(7)  Eggs  one  to  two  days  old  j)laced  in  dishes  October  6 and  9,  respectively.  The 
dishes  were  ke])t  on  shelves  several  feet  above  a steam  heater.  On  November  9 all 
eggs  were  found  hatched  out.  Period  about  thirty  days  or  less. 

(8)  Eggs  two  to  four  days  old  placed  in  dishes  October  9, 1890.  Over  steam  register 
only  a ])art  of  the  time.  A few  young  ticks  appeared  November  15.  Hatching  com- 
jdeted  November  17.  Period  about  thirty-eight  to  forty  days. 

From  these  recorded  dates  it  will  be  seen  how  essential  a high  temper- 
ature is  for  the  rapid  development  of  the  embryo  in  the  egg.  The 
Iieriod  of  development  may  vary  from  lifteen  days  to  six  or  seven 
weeks,  and  may  perhaps  be  jirolonged  still  more  by  lower  temperature. 
It  is  evident,  however,  that  a certain  temperature  level  exists  below 
which  no  development  takes  plac^e.  In  the  experiments  above  described 
there  was  considerable  daily  fluctuation  in  the  temperature,  and  hence 
they  can  be  made  to  show  oidy  the  general  relation  subsisting  between 
heat  and  development.  To  find  the  lowest  temperature  at  which  devel- 
opment may  go  on  would  reqmre  thermostats  in  which  a certain  low 
temperature  could  be  constantly  maintained.  It  is  probable  that  the 
shortest  period  of  incubation  might  be  shortened  still  more  by  placing 
the  eggs  in  continuous  high  temperatures.  We  have  considered  this 
matter  more  in  detail  owing  to  the  intimate  relation  between  tlie  period 
of  development  of  the  young  tick  and  the  so-called  ‘^period  of  incuba- 
tion ” of  Texas  fever. 

There  are  some  changes  Avhich  the  ova  undergo  during  development 
which  are  visible  to  the  naked  eye.  After  a variable  number  of  days 
each  ovum  presents  a white  spot.  Under  the  microscope  this  corre- 
sponds to  the  position  of  the  cloacal  opening,  and  is  nothing  else  than 
a mass  of  white  powder  (*om posed  of  very  minute  spherical  crystals. 
It  is  an  excretory  ])roduct  (urates?)  of  the  young  ti(*k,  the  outlines  of 
whose  body  and  limbs  are  now  visible  through  the  shell  under  a low 
power  of  the  miscroscoi)e.  The  color  of  the  egg  itself  beciomes  lighter, 
and  of  a more  opa(pie,  milky  character.  Towards  the  end  of  tln^  period 
of  development  it  assumes  a peculiar  metallic}  luster.  Tliese  cliaiiges 
are  all  caused  by  the  changes  going  on  within  the  shell. 

The  minute  six-legged  ticks  (Plate  x,  Fig.  3)  aftcn*  emerging  froiti  the 
shell  are  at  first  of  a ]>ale  brownish,  translucent,  waxy  color,  which 
soon  changes  into  an  opacpie  brownish  hue.  They  are  about  O.hT  mm. 
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(.01^08  ineli)  in  tin*  iiioiiMi  parts.  Tln*y  move  actively 

about,  carrying  in  their  (jloacal  opening  the  chalky  mass  of  urates  (f) 
mentioned  above.  They  collect  along  the  edge  between  dish  and  cover, 
and  scatter  as  soon  as  the  cover  is  removed.  When  contined  for  some 
time  in  the  dish,  this  becomes  soiled  with  a large  number  of  white  dots 
discharged  by  the  ticks. 

These  minute  creatures  are  very  tenacious  of  life  when  kept  confined 
in  glass  dishes  containing  a little  loam  or  .some  leaves.  Young  ticks 
hatched  about  the  middle  of  December,  1890,  were  confined  in  the  same 
glass  dish  in  the  laboratory  during  the  winter.  On  May  1,  1891,  four 
and  a half  months  after  hatching,  they  were  still  acdive.  On  May  19 
a few  were  still  active ; some  were  inert,  but  not  yet  dead.  Young  ticks 
hatched  about  July  20,  1891,  were  still  active  August  29.  The  para- 
sitic habit  of  the  tick  is  probably  so  complete  that  no  growth  and  no 
further  development  takes  place  unless  the  larvie  gain  access  to  cattle. 
When  they  have  once  attached  themselves  to  the  host  and  begin  to  get 
nourishment  in  the  form  of  blood  their  growth  is  assured. 

We  have  already  referred  to  the  larval  and  nymphal  stage,  so-called, 
as  observed  by  Curtice.  In  his  observations  each  stage  occupied  about 
a week,  so  that  at  the  end  of  two  weeks  the  female  tick  is  sexually 
mature,  prepared  to  become  fertilized,  swell  up  and  drop  oft  to  lay  her 
eggs  as  the  beginning  of  another  generation.  When  young  ticks 
hatched  within  a few  days  of  one  another  are  placed  on  cattle  they  do 
not  necessarily  mature  at  the  same  time.  The  dropping  off  of  ripe 
ticks  may  go  on  some  days  before  the  animal  is  completely  freed.  In 
general,  the  time  required  for  the  tick  to  mature  and  drop  off  is  from 
twenty-one  to  twenty-three  days.  These  figures  are  the  result  of  nu- 
mercus  observations  made  in  the  experiment  fields  at  the  station.  The 
date  being  known  when  the  larvae  were  placed  on  the  cattle,  this  period 
was  easily  determined. 

The  life  history  of  the  tick  after  it  has  attached  itself  to  cattle  is  thus 
easily  told.  Taking  two  weeks  for  the  tick  to  become  sexually  mature, 
the  fertilization  takes  place  as  described  by  Curtice.  An  examination 
of  the  skin  of  cattle  at  this  time  shows  each  female  provided  with  a 
male.  After  fertilization  the  female  enlarges  very  slowly  until  from 
the  nineteenth  to  the  twenty-second  day,  when  she  swells  up  very  ra]i- 
idly,  a day  or  two  producing  great  change  in  size.  When  tlie  proper 
stage  is  reached  she  loosens  her  hold  upon  the  skin  and  drops  to  the 
ground,  where  the  laying  of  eggs  begins  in  a few  days.  The  length  of 
time  elapsing  between  successive  generations  of  ticks  may  be  tabu- 


lated approximately  as  follows : 

From  ovipositioii  to  the  larval  stage  (period  of  incubation) 20  to  45  days 

From  larval  to  adult  state  (parasitic  stage) 21  to  23  days 

Age  of  one  generation 41  to  68  days 
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It  slioiild  be  borne  in  mind  tlnit  tl)e  young,  ufter  einergiiig  from  the 
egg,  may  perhaps  live  on  the  fields  an  indefinite  length  of  time  before 
they  gain  access  to  cattle.  We  have  kept  them  alive  for  several 
months.  How  they  would  fare  under  the  varying  conditions  of  mois- 
ture and  dryness  and  of  a fluctuating  temperature  we  are  unable  to 
state,  from  lack  of  observation.  This  free-living  period  must  be  added 
to  the  total  given  above  to  obtain  a more  accurate  idea  of  the  life  of  a 
single  generation.  Yet  it  is  of  little  importance  and  without  doubt 
very  brief,  for  when  cattle  are  within  accessible  distance  the  young- 
ticks  soon  find  their  way  to  their  host. 

The  problem  how  the  tick  passes  the  winter  is  an  important  one 
which  needs  special  investigation.  In  the  warmer  climates  ticks  are 
found  on  cattle  during  the  winter  season,  and  hence  the  development 
from  the  egg  goes  on  during  the  entire  year.  It  is  highly  probable 
that  in  those  regions  where  the  temperature  falls  too  low  for  the  tick 
to  live  on  cattle  the  species  is  carried  through  the  winter  in  the  ovum. 
The  great  vitality  of  the  ova  is  illustrated  in  the  following  experiment: 

A number  of  dishes  containing  eggs  were  placed  in  a cold 'storeroom 
in  the  attic  of  the  Department  building  during  November  and  Decem- 
ber, 1890,  and  January,  1891.  The  eggs  were  placed  on  the  bottom  of 
the  dishes,  which,  otherwise  emf)ty,  were  covered  with  glass  covers. 
They  were  occasionally  inspected  in  the  course  of  the  winter  and  early 
spring,  but  not  thereafter  until  July  15,  1891.  It  was  then  found  that 
in  three  out  of  nine  dishes  (one  placed  there  in  November,  one  in  De- 
cember, and  one  in  January)  the  embryos  had  developed  and  hatched 
at  the  approach  of  hot  weather,  but  were  now  dead.  The  young  ticks 
had  left  behind  the  little  chalky  masses  of  urates  (!)  over  the  inner 
surface  of  the  dishes.  In  the  other  dishes  the  eggs  were  shriveled. 
Signs  of  development  were  absent.  This  shows  that  the  ova  lived 
through  the  winter  under  unfavorable  conditions  of  moisture,  since 
the  air  of  tlie  room  was  quite  dry.  The  capacity  of  the  tick  to  survive 
occasionally  the  winter  in  regions  north  of  its  natural  habitat  was  dem- 
onstrated in  an  unexpected  manner  on  the  station  grounds  in  1891. 
In  September  of  1890  ticks  hatched  in  the  laboratory  were  placed  on 
two  cows  (Nos.  137,  144)  in  a ])iece  of  woodland  belonging  to  the  sta- 
tion, but  some  distance  removed  from  it  (page  105).  These  contracted 
the  disease  in  due  time.  One  died  during  the  acute  attack,  tlie  other 
succumbed  after  it.  The  ticks,  matured  from  tliis  case,  wintered  ov(U‘, 
probably,  among  the  leaves  under  the  trees,  and  on  September  I,  1891, 
one  young  animal  in  this  inclosure  Avas  found  with  many  ticks  attached 
to  it,  and  the  examination  of  the  blood  demonstrated  Texas  fever.  Tlie 
other  animals  in  the  inclosure  were  insuscejitible  Southern  animals, 
kept  over  from  previous  years,  but  likewise  infestcnl  with  ticks.  Simn 
it  is  quite  inqiossible  that  any  ticks  could  have  been  taken  to  this  in- 
closure during  the  summer  of  1891,  the  explanation  giv(Mi  above  is  the 
only  admissible  one.  The  ticks  did  not  reappear  in  1892. 
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Aside  from  tlie  relation  vvliieli  tln^v  tick  bears  to  Texas  fever  as  the 
earner  of  the  mierodrgaiiism  of  this  disease,  it  is  pertinent  to  inquire 
in  this  x)lace  what  other  injury  this  parasite  migiit  inflict  on  cattle. 
That  it  abstracts  a certain  quantity  of  l)lood  during  the  later  days  of 
its  parasitic  existence  is  evident.  The  intestine  is  distended  with  a 
dark-red,  tarry,  viscid  mass,  from  which  an  abundant  crop  of  haemin 
crystalsmay  be  obtained  according  to  the  well-known  method  of  adding 
a crystal  of  common  salt  and  some  glacial  acetic  acid  to  some  dried 
contents  of  the  tick’s  body  cavity  on  a glass  slide  and  heating  the  lat- 
ter until  bubbles  of  gas  are  given  off.  These  crystals  show  that  there 
is  much  concentrated  coloring  matter  of  the  blood  corpuscles  in  the 
body  of  the  tick.  Yet  it  is  doubtful  whether  in  the  aggregate  very 
much  blood  is  abstracted  by  the  ticks,  and  the  various  cases  under  ob- 
servation did  not  warrant  the  conclusion  that  any  marked  impression 
was  made  on  the  number  of  red  corpuscles  of  insusceptible  or  recovered 
cases. 

The  tick  produces  more  or  less  inflammation  of  the  true  skin  and  sub- 
cutis  where  it  is  attached.  Sections  of  skin  examined  under  the  mi 
croscope  show  a very  intense  cell  infiltration  at  the  place  of  attachment, 
and  for  several  millimeters  around  it.  This  infiltration  is  not  noticed 
by  the  unaided  eye.  It  is  probable  that  it  is  due  to  the  irritation  caused 
by  certain  unknown  secretions  of  the  tick,  which  aid  it  in  working  its 
way  through  the  upper  layers  of  the  skin  and  in  obtaining  blood  in  an 
uncoagulated  state  from  the  blood  vessels  attacked  by  it.  After  hav- 
ing attached  themselves,  ticks  are  in  communication  with  blood  vessels, 
for  in  removing  them  a drop  of  blood  oozes  from  the  place  of  attach- 
ment. 

The  young  ticks  attach  themselves  by  preference  to  the  more  tender 
regions  of  the  hide,  such  as  the  inner  aspect  of  the  thighs,  the  pubic 
region  (escutcheon),  and  around  and  on  the  udder.  When  numerous 
they  may  attach  themselves  to  the  neck,  the  sides  of  the  thorax,  the 
ears,  and  even  the  back.  In  searching  for  them  the  regions  first  men- 
tioned must  be  thoroughly  examined.  It  must  also  be  borne  in  mind 
that  when  the  disease  appears  the  ticks  are  still  quite  small  and  may 
be  overlooked.  Even  at  the  time  of  death  only  a small  number  may 
have  passed  beyond  the  second  moult.  The  ticks  still  within  the 
second  skin  are  only  3.2  mm.  (about  one-eighth  inch)  long.  Those  just 
emerged  are  of  the  same  length.  The  more  active  males  of  the  same 
stage  are  only  2 mm.  (one-twelfth  inch)  long.  The  largest  ticks 
found  on  animals  which  die  during  the  acute  attack  are  not  more  than 
5 to  8 mm.  (one-fifth  to  one-third  inch)  in  length.  When  ready  to 
drop  off  from  insusceptible  or  recovered  cases,  they  are  about  half  an 
inch  long  (12  mm.  long,  7 mm.  broad,  and  4 mm.  thick). 

In  the  foregoing  it  has  been  stated  that  the  female  tick  remains  until 
maturity  upon  the  same  animal  to  which  it  attached  itself  after  emerg- 
ing from  the  egg.  Each  tick,  in  other  words,  is  parasitic  upon  but  one 
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animal.  Wliat  becomes  of  tlie  ticks  not  yet  matured,  wliicli  are  at- 
tacbed  to  the  skin  of  natives  when  the  latter  succumb  to  Texas  fever, 
we  can  not  state  definitely.  It  is  certain  that  they  do  not  at  once  leave 
the  dead  body,  for  in  the  case  of  cattle  which  die  early  in  the  night  the 
ticks  are  still  found  attached  next  morning.  In  the  case  of  a calf  kept 
in  a large  refrigerator  several  were  found  attached  forty-eight  hours 
after  death.  If  ticks  are  removed  by  the  hand  from  the  dead  body  it 
will  be  found  that  the  males  as  well  as  those  females  which  have  passed 
through  the  second  moult  move  about  with  some  show  of  activity,  while 
those  individuals  which  have  not  yet  cast  off  the  moulted  skin  are  mo- 
tionless. Taking  these  facts  into  consideration,  we  must  regard  the 
movement  of  ticks  from  one  animal  to  another  as  an  unnatural  i)rocess 
which,  so  far  as  we  know,  may  take  place,  but  which  from  general  ob- 
servations does  not  appear  to  be  of  much  importance.  Still,  it  is  never- 
theless desirable  that  experiments  be  made  to  determine  positively 
whether  ticks  maybe  transplanted  after  tlie  last  moult,  and  whether  at 
this  advanced  stage  in  their  life  history  they  are  still  capable  of  pro- 
ducing Texas  fever. 

Paquin  states  (9,  p.  45)  that  full  grown  ticks  contain  the  bacteria’^ 
of  Texas  fever.  In  order  to  see  whether  ticks  contain  bacteria,  and 
what  kind,  the  following  inoculation  experiments  were  made: 

(1)  July  7,  1890. — A large  North  Carolina  tick  was  taken  and  its  hack  scorched 
through  with  a red  hot  platinnin  spatula,  thus  exposing  the  body  cavity.  A loop  ot 
the  black  tarry  contents  transferred  to  peptone  bouillon.  A coccus,  arranged  in  the 
form  of  tetrads,  produces  a faint  cloudiness  and  a deposit  in  tlie  inoculated  tube. 

(2)  A second  tick  from  the  same  source  treated  in  the  same  way.  The  culture  cou- 
tains  a coccus  of  the  same  form. 

(3)  July  10, 1890. — From  a large  tick  from  Texas  cattle  a peptone  bouillon  tube  in- 
oculated. Remains  sterile. 

(4)  Another  large  Texas  tick  used.  The  resulting  peptone  bouillon  culture  con- 
tains a flocculent  growth  of  large  bacilli  in  chains. 

(5)  July  18, 1890. — An  agar  tube  inoculated  from  a large  tick,  as  before.  Remains 
permanently  sterile. 

(6)  Another  agar  tube  inoculated  from  another  tick.  A considerable  number  of 
small  colonies  develop,  having  an  opaque  center  and  translucent  periphery.  'I'hey 
are  made  up  of  short  bacilli. 

(7)  A peptone  bouillon  tube  inoculated  from  a large  tick  becomes  clouded  with 
large  motile  spore-bearing  bacilli. 

These  experiments  show  that  the  th*k  may  harbor  a variety  of  bac- 
teria or  none  at  all. 


FIELD  EXPERIMENTS  TO  DETERMINE  THE  PRECISE  RELATION  BE- 
TWEEN THE  CATTLE  TICK  AND  TEXAS  FEVER. 

Tliese  experiments  were  begun  in  tlie  summer  of  18«S9  and  have  been 
continued  up  to  the  present.  They  have  been  carried  on  in  three* dif- 
ferent directions: 

(1)  Ticks  were  carefully  picked  from  Southern  animals,  so  that  none 
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could  luaturc  and  intect  tlie  ^>Touiid.  The  object  of  this  group  of  ex- 
l)eriineuts  was  to  (iud  out  if  tlie  disease  could  be  conveyed  from  Soiitli- 
eru  to  Nortlieru  stock  on  the  same  iuelosure  without  the  intervention 
of  ticks. 

(2)  Fields  were  infected  by  matured  ticks  and  susceptible  cattle 
placed  on  them  to  determine  whether  Texas  fever  could  be  xnoduced 
without  the  i)resence  of  southern  cattle. 

(3)  Susceptible  northern  cattle  were  infected  by  placing  on  them 
young  ticks  hatched  artificially,  i.  e.;  in  closed  dishes  in  the  laboratory. 

These  three  lines  were  not  followed  simultaneously  because,  for  in- 
stance, the  fact  that  the  disease  can  be  produced  by  placing  young  ticks 
on  cattle  was  discovered  in  181)0,  and  hence  only  tried  then  and  there- 
after. In  giving  the  details  of  the  various  experiments  we  shall  adhere 
not  to  the  classification  given  above,  but  rather  to  the  chronological 
order  in  which  the  ex[)eriments  were  i)erformed.  This  is  necessary  in 
order  to  describe  successively  the  exi^eriments  of  the  same  year  which 
were  more  or  less  connected  with  one  another  and  also  to  show  the 
Xn'ocess  by  which  the  various  facts  concerning  the  cattle  tick  came  to 
our  knowledge. 

The  disease  was  introduced  into  one  field  each  year  by  North  Caro- 
lina cattle  brought  here  for  this  x)urx)ose.  In  1890  a field  was  infected 
by  cattle  from  Texas. 

The  field  experiments  were  all  conducted  on  the  experiment  station  of 
the  Bureau  of  Animal  Industry  within  half  a mile  of  the  limits  of  the 
city  of  Washington.  The  arrangement  of  the  various  experimental 
fields  is  shown  for  each  year  on  a i)lat  of  the  station  grounds.  The 
isolated  condition  of  the  field  in  use  in  any  given  season  may  be  seen 
by  an  insx)ection  of  these  x>lats.  They  are  either  sexmrated  from  one 
another  by  a })iece  of  ground  remaining  permanently  free  from  infection 
or  by  a lane  or  by*  a strix>  of  ground  x)ui*x)Osely  fenced  off  between  them. 
No  two  fields  in  use  are  thus  separated  merely  by  a fence.  In  every 
case,  with  the  exception  to  be  noted,  a strip  of  ground  intervenes  which 
is  at  least  36  feet  wide.  A small  brook  x)asses  through  a x)ortion  of  the 
grounds  as  is  shown  in  the  various  plats,  and  the  sxnice  between  the 
fields  along  this  brook  is  about  20  feet  wide. 

Experiments  oe  1889  (first  series). 

To  carry  on  the  experiments  in  the  early  part  of  the  season  of  1889, 
seven  head  of  cattle  were  collected  in  Craven  County,  N.  C.,  which  is 
a xiortion  of  the  x)crmanently  infected  territory.  On  June  25  they  were 
shipped  by  steamer  from  New  Berne,  N.  C.,  and  they  arrived  at  the 
station  near  Washington  June  27.  They  had  thus  been  two  days  on 
the  way.  These  animals  were  rather  thin  and  a large  number  of  cattle 
ticks  {BodpJdlus  bovis)  in  various  stages  of  develoximent  were  attached 
to  them.  Only  a few  were  full  grown. 
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JiJ.v2)erimeiit  1 {ex^fosure  to  t^ontliern  cattle  with  tichs). — Of  these 
seven  head  four  were  placed  in  field  I (see  Fig.  4)  on  the  day  of  arrival, 
dune  27,  The  field  contains  about  nine-sixteenths  of  an  a(;re.  The  soil 
is  a dry,  gravelly  loam.  A small  stream  j^asses  through  it,  from  which 
the  cattle  obtain  their  drinking  water, 

n 


The  history  of  the  native  cattle  placed  in  this  field  may  be  briefly 
summarized.  Notes  concerning  symptoms  of  disease,  post-mortem  ex- 
amination, microscopical  and  bacteriological  data,  may  be  found  in  the 
appendix  under  each  case. 
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(a)  North  Carolina  cattle  with  ticks: 

No.  12,  placed  in  this  Held  June  27,  removed  August  17. 

No.  40,  placed  in  this  field  June  27,  removed  August  17. 

No.  42,  placed  in  this  field  June  27,  removed  August  17. 

No.  45,  placed  in  this  field  June  27,  removed  August  17, 

{b)  Native  cattle: 

June  S7.  No.  7 (cow,  6 years)  placed  in  this  field.  Dead*  August  2.'!. 

June  27,  No.  8 (cow,  li  years)  placed  in  this  field.  Killedt  August  27. 

June  27,  No.  75  (calf  of  No.  8,  4 months)  placed  in  this  field.  Recovered. 

June  27,  No.  9 (bull,  1|  years)  placed  in  this  field.  Died  August  31. 

June  27,  No.  10  (calf  of  No.  7,  4 months)  placed  in  this  field.  Died  August  31. 

June  27,  No.  11  (calf  of  No.  7,  4 months)  placed  in  this  field.  Killed  September  10. 
August  20,  No.  46  (heifer.  If  years)  placed  in  this  field.  Killed  September  10. 

August  24,  No.  43  (steer,  3 years)  placed  in  this  field.  Dead  September  13. 

August  24,  No.  44  (steer,  4 years)  placed  in  this  field.  Dead  September  17. 

September  6,  No.  53  (heifer.  If  years)  placed  in  this  field.  Recovered. 

Sepiember  6,  No.  54  (heifer,  2 years)  placed  in  this  field.  Killed  September  20. 
September  14,  No.  57  (cow,  9 years)  placed  in  this  field.  No  result. 

September  SO,  No.  70  (steer,  2f  years)  placed  in  this  field.  Died  October  19. 

October  19,  No.  71  (heifer,  3f  years)  placed  in  this  field.  Probably  no  disease. 

The  disease  in  this  field  was  designed  to  furnish  material  for  general 
investigation  as  well  as  to  serve  as  a control  for  experiment  2 below. 
It  illustrates  admirably  a number  of  important  characters  of  this  re- 
markable disease  and  demonstrates  once  again  the  frequently  observed 
fact  that  cattle,  to  all  appearances  healthy,  may  become  the  cause  of 
an  extensive  fatal  disease  when  transferred  in  the  warmer  seasons  of 
the  year  from  a certain  permanently  infected  area  to  territories  north 
of  this  area. 

The  first  high  morning  temperature  appeared  August  15,  or  thirty- 
nine  days  after  the  native  and  Southern  cattle  were  placed  on  this  field 
together.  The  first  death  occurred  August  23,  or  forty- seven  days 
after  this  same  date.  In  other  words,  the  cattle  exf:>osed  at  this  time 
died  not  less  than  forty-seven  days  after  the  beginning  of  the  exi)osure. 
After  a certain  time,  however,  death  follows  more  speedily  after  ex- 
posure, as  may  be  seen  when  we  consult  those  cases  exposed  August 
20  and  thereafter,  for  which  this  period  was  only  fourteen  to  twenty - 
three  days.  The  field  remained  infected  so  as  to  cause  death  as  late  as 
October  19.  The  later  the  exposure  the  less  likely  is  the  disease  to  end 
fatally. 

Omitting  the  last  case.  No.  71,  as  having  been  exposed  too  late,  we 
have  ten  deaths  from  thirteen  cases  exposed,  or  76.8  per  cent.  It  should 
be  noted  that,  although  the  Southern  cattle  were  removed  from  the  field 
August  17,  the  infection  on  the  field  remained  unimpaired. 

Experiment  2 (exposure  to  Southern  cattle  without  tichs). — For  this 
experiment,  field  II  was  selected  (see  Fig.  4).  The  soil  is  the  same  as 

* IJnleas  otherwise  stated  the  cause  of  sickness  and  death  is  Texas  fever. 
tWith  one  exception  (No.  163)  all  native  animals  reported  killed  in  this  report 
were  in  a dying  condition  at  the  time. 
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that  ill  field  1,  but  there  is  no  ruiiiiiug  or  standing-  water  in  it.  It  con- 
tains one-thkd  of  an  acre. 

This  experiment  differed  from  the  first  in  that  the  ticks  icere  carefnlly 
picked  from  the  three  North  Carolina  cattle  left  after  stocking  field  I. 
The  picking  was  done  by  hand.  On  duly  G and  17,  the  cattle  were 
again  carefully  inspected,  and  any  ticks  which  had  thus  far  escaped 
attention  were  carefully  removed.  On  July  2.‘>  no  more  ticks  could  be 
detected.  In  this  way  it  was  expended  that  no  ticks  would  mature  and 
infect  the  field.  The  following  cattle  were  placed  in  this  field  June  27, 
1889: 

(a)  North  Carolina  cattle  without  ticks.  Nos.  28,  29,  and  80. 

(h)  Native  cattle:  No.  51  (cow,  3 years) j No  52  (calf  of  No.  51,  4 
months);  No.  53  (heifer,  1.^  years);  No.  54  (heifer,  2 years). 

On  September  0,  no  ticks  and  no  disease  having  aiipeared  in  this 
field,  Nos.  53  and  54  were  transferred  to  field  I.  Their  further  history 
is  given  under  experiment  1.  It  would  have  been  more  satisfactory  to 
have  left  these  animals  on  this  field  until  the  close  of  the  season  of  1889. 
But  the  evidence  is  decidedly  in  favor  of  the  assumption  that  there 
was  no  infection  of  these  animals  when  they  were  transferred  to  the 
infected  field.  This  evidence  is  tAvofold:  (1.)  The  three  adult  animals 
and  one  calf  in  control  field  I were  dead  by  August  31  and  the  remain- 
ing calf  was  killed  in  a dying  condition  September  10.  Hence  all  five 
animals  exposed  at  thesametimeinthe  field  containing  ticks  were  either 
dead  or  very  sick  on  the  date  of  the  removal  of  these  two  to  field  I. 
They  on  the  other  hand  were  at  this  time  to  all  appearances  healthy. 
(2.)  One  transferred  case  (No.  54)  was  dying  of  an  acute  attack  Septem- 
ber 20,  as  the  autoiisy  notes  and  microscopical  observations  demon- 
strate. If  this  animal  had  been  affected  September  0,  at  the  time  of 
transfer,  the  blood  corpuscles  would  have  shown  later  on  enlarged  ami 
.stained  forms  (macrocytes)  always  associated  with  prolonged  disease. 
No.  53  first  showed  external  signs  of  disease  in  the  last  week  of  Sei)tem- 
ber,  at  which  time  it  lost  much  flesh  and  was  very  weak.  In  October  it 
was  passing  through  a mild  or  secondary  attack.  Both  transfen  ed  ani- 
mals, therefore,  must  be  regarded  as  having  contracted  Texas  fever 
after  September  0 on  field  I.  The  same  arguments  apply  to  Nos.  51 
and  52,  which  were  reexposed  later  on  in  the  season  (experiment  4). 

Experiments  of  1889  (second  series). 

In  September  of  1889  a second  series  of  experiments  were  carried  on 
in  order  to  repeat  the  observations  on  tlie  relation  of  ticks  to  Texas 
fever.  Nine  head  of  cattle  were  collected  in  Craven  County,  N.  C. 
Three  were  taken  from  each  of  tliree  farms  lo(*.ated  several  miles  froiii 
New  Berne  and  in  ojiposite  directions  from  that  (uty.  The  three  (*attle 
from  one  farm  were  shipped  from  New  Berne  Sei)tember  10  and  reached 
the  station  September  14.  The  remaiidng  six  were  shipped  S(‘ptember 
12  and  arrived  Septejnber  15.  The  three  of  the  lot  to  arrive  lirst  were 
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l)laced  in  tlieir  respective  fields  a day  earlier  than  tlie  remaining  six. 
All  cattle  were  well  loaded  with  cattle  ticks,  many  of  which  were  nearly 
matured. 

Experiment  3 (exposure  to  Southern  cattle  with  tides). — For  this  ex- 
periment field  III  was  chosen  (see  Fig.  4).  It  resembled  field  I in 
having  a running  stream  and  contained  about  three-eighths  of  an  acre. 
It  was  separated  from  field  I by  a lane  36  feet  wide.  The  experiment 
was  designed  as  a control  to  the  others  below,  and  in  order  to  insure 
the  same  conditions  in  every  respect  one  of  each  of  the  three  lots  ot 
cattle  was  placed  in  it.  The  following  animals  were  in  this  field; 

(a)  North  Carolina  cattle  with  ticks: 

No.  113,  placed  in  field  III  September  14. 

No.  60,  placed  in  field  III  September  15. 

No.  62,  placed  in  field  III  September  15. 

(h)  Native  cattle: 

No.  35  (heifer,  2 years),  placed  in  field  III  September  14. 

No.  47  (cow,  3^  years),  placed  in  field  III  September  14. 

No.  49  (heifer,  3 years),  placed  in  field  III  September  14. 

Of  these  three  natives  only  No.  47  passed  through  a severe  attack  of 
the  disease,  as  the  notes  in  the  appendix  demonstrate.  The  season 
was  somewhat  too  far  advanced  when  the  exposure  began,  and  of  the 
new  generation  of  ticks  only  very  few  appeared  on  the  native  cattle 
afterward. 

Experiment  4 (exposure  to  Southern  cattle  with  tides). — This  experi- 
ment is  the  counterpart  of  experiment  3,  excepting  that  it  was  con- 
ducted in  field  II,  which  is  without  running  water.  Field  II,  moreover, 
was  occupied  by  Southern  cattle  without  ticks  in  July  and  August,  as 
will  be  seen  by  referring  to  experiment  2.  From  this  experiment  there 
remained  in  the  field  natives  No.  51  and  52.  On  September  14  and  15, 
three  North  Carolina  animals,  one  from  each  of  the  three  lots,  were 
placed  in  this  field,  and  one  native.  No.  56,  was  added  September  14. 
There  were,  tl  .efore,  in  this  field  on  September  15 — 

(a)  North  Carolina  cattle  with  ticks.  Nos.  32,  61,  and  67. 

(b)  Native  cattle: 

No.  51  (from  experiment  2).  Passed  through  the  disease  and  recovered. 

No.  52  (from  experiment  2).  Passed  through  the  disease  and  recovered. 

No.  56  (steer,  2^  years).  Prol)ably  not  affected. 

On  October  9,  ticks  had  almost  entirely  disappeared  from  the  South- 
ern cattle,  and  very  few  young  ticks  subsequently  appeared  on  the 
natives.  There  can  be  no  doubt  of  the  nature  of  the  disease  in  Nos. 
51  and  52,  as  will  be  seen  from  the  notes  in  the  appendix. 

Ectperiment  5 (exposure  to  Southern  cattle  without  tides). — For  this 
experiment  field  IV  was  chosen  (see  Fig.  4).  It  covers  about  three- 
eighths  of  an  acre,  is  situated  above  field  III,  and  separated  from  it  by 
a lane  36  feet  wide.  The  stream  passes  through  it  on  the  east.  Three 
Southern  cows,  one  from  each  lot,  were  placed  in  this  field  after  the 
10320— No.  1 7 
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ticks  had  been  carefully  picked  off  so  far  as  they  could  be  seen.  In 
this  field  there  were  the  following  animals : 

{a)  North  Carolina  cattle  without  ticks: 

No.  .55,  .59,  and  63,  the  first  put  on  the  field  Sei)teniber  14,  the  others  Septem- 
ber 15. 

{h)  Native  cattle : 

No.  41  (heifer,  4 years)  i)laced  in  this  field  September  14. 

No.  .50  (cow,  3 years)  placed  in  this  field  September  14. 

No.  97  (calf  of  No.  50,  2 months  old)  placed  in  this  field  September  14. 

No.  66  (heifer,  1^  years)  placed  in  this  field  September  14. 

The  Southern  cows  were  reexamined  September  18, 26,  October  1 and 

9,  and  some  remaining  ticks  removed.  On  October  9 only  two  or  three 
were  found.  Up  to  November  27  no  ticks  were  detected  on  the  native 
cattle,  and  no  symptoms  of  disease  were  noticed. 

Experiment  6 {exposure  to  cattle  tichs  only). — This  experiment  was 
carried  on  in  field  V,  an  inclosure  consisting  of  about  three-eighths  of 
an  acre.  The  soil  is  a heavy  clay  loam,  and  contains  neither  running 
nor  standing  water.  On  September  13  several  thousand,  mostly  full- 
grown  ticks,  were  scattered  over  the  ground  in  this  field.  These  ticks 
had  been  collected  from  cattle  near  New  Berne,  N.  0.,  September  9 and 

10.  There  were  placed  in  this  field,  September  14,  four  natives : 

No.  48  (cow,  2^  years). 

No.  83  (calf  of  No.  48,  2 months). 

No.  64  (steer,  2^  years). 

No.  65  (heifer,  2^  years). 

Of  these.  Nos.  48,  04,  and  05  contracted  Texas  fever.  No.  83  was 
not  examined  as  to  its  blood,  bnt  it  showed  no  external  symptoms  of 
disease.  No.  48  was  killed  in  a dying  condition,  October  21.  The 
autopsy,  as  well  as  the  examination  of  the  blood  before  death,  demon- 
strated Texas  fever.  Nos.  64  and  05  recovered. 

Summary  of  the  Experiments  for  18S9. 

The  first  series  (Nos.  1 and  2)  go  far  toward  demonstrating  that  a 
field  must  be  infected  with  ticks  before  Texas  fever  can  appear  among 
natives.  The  second  series  confirms  the  first  as  far  as  it  goes.  The 
advanced  season  gave  rise  only  to  what  has  been  called  the  mild  or 
autumnal  type  of  the  disease,  characterized  by  the  presence  in  the 
blood  corpuscles  of  the  peripheral  coccus-like  stage  of  the  Texas-fever 
parasite.  If  we  bring  together  the  results  of  tlie  four  experiments  we 
find  that  in  the  field  containing  the  ticks  only,  and  in  which  Southern 
cattle  at  no  time  entered,  all  three  exposed  adult  natives  took  the  dis- 
ease. In  the  field  containing  Southern  cattle  from  Avhich  the  ticks  Inid 
been  picked  no  disease  appeared.  Finally,  in  the  two  fields  which 
contained  Southern  cattle  and  ticks  together  three  out  of  six  natives 
became  diseased.  In  these  exp(‘rinients  the  great  importance  of  the 
method  of  blood  examinations  as  described  in  the  first  part  of  this 
volume  is  idaiii.  To  rely  upon  external  symptoms  in  mild  attacks  is 
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out  of  the  (]iu‘stion.  The  counting’ of  the  red  eorpuscles^  the  changes 
going  on  in  the  latter,  and  the  presence  of  the  Texas-fever  parasite  as 
determined  by  inie.roscopical  examination  are  indispensable  in  deter- 
mining whether  Texas  fever  is  i)resent  or  not. 


on  page  94. 


Experiments  of  1890. 

The  experiments  of  this  year  were  chietly  occupied  with  the  relation 
of  ticks  to  Texas  fever.  The  experiments  of  last  year  were  repeated 
and  in  addition  ticks  were  hatched  artificially  and  placed  on  cattle 
with  the  result  that  Texas  fever  appeared  in  every  case  (experiments 
12  and  13).  Southern  cattle  were  obtained  as  before  from  North  Caro- 
lina (Experiment  9)  and  also  from  Texas  (Experiment  8). 
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Experiment  7 {to  ascertain  ivhether  the  infection  of  1889  survived  the 
n'inter). — For  tliis  purpose  fields  I and  III  of  1889  were  thrown  to- 
gether by  removing  the  intervening  fences  and  the  whole  designated 
lield  I (see  Fig.  5).  The  little  stream  was  likewise  fenced  off  in  July  to 
prevent  any  infection  from  field  VI  reaching  it.  A number  of  animals 
were  pastured  on  this  field. 

May  26,  1890. — No.  74  (heifer,  2 years.)  Transferred  to  lield  II  September  2.5. 

May  26,  1890. — No.  91  (heifer,  3 years.)  Transferred  to  field  VI  Octoherl. 

July  4,  1890. — (Stream  fenced  off,  as  field  VI  is  now  used  for  the  first  time.) 

July  9,  1890. — No.  130  (cow,  5 years). 

August  25,  1890. — No.  97  (hull,  1 year). 

During  the  summer  no  ticks  appeared  in  this  field,  so  that  it  was 
evident  that  they  had  not  survived  the  winter.  No  disease  appeared 
in  any  of  the  animals  exposed. 

Experiment  8 (to  ascertain  whether  the  disease  introduced  hy  Texas 
and  that  introduced  hy  North  Carolina  cattle  are  the  same). — Four 
heifers  were  removed  from  their  pasture  near  Houston,  Tex.,  June  30, 
and  sent  by  express  to  the  station,  where  they  arrived  July  4.  Hence, 
they  were  but  four  days  off  the  Southern  iiasture  before  they  were 
placed  in  field  II  (see  Fig.  5).  The  heifers  were  in  rather  xioor  condition 
and  all  well  supplied  with  cattle  ticks  of  all  stages.  The  field  corre- 
sponded with  field  II,  of  1889,  but  it  was  slightly  enlarged  so  as  to 
include  about  of  an  acre.  The  field  thus  contained — 

(ot)  Texas  cattle  with  ticks: 

No.  124  (heifer,  2 years). 

No.  125  (heifer,  3 years). 

No.  126  (heifer^  4 years). 

No.  127  (heifer,  5 years).  All  placed  in  field  II,  July  4. 

(h)  The  native  cattle  were  exposed  in  the  following  order: 

July  4,  No.  128  (cow,  12  to  14  years).  Dies  September  1. 

July  5,  No.  80  (cow,  7 years).  Killed  August  28. 

July  5,  No.  82  (calf,  5 months).  Diseased,  hut  recovered. 

July  5,  No.  107  (heifer,  1 year).  Diseased,  Imt  recovered. 

July  5,  No.  129  (heifer,  2 years).  Dies  August  29. 

August  SO,  No.  139  (cow,  6 years).  Dead  September  13. 

Septemher  25,  No.  74  (heiler  from  field  I).  Dies  October  16. 

Septemher  2o,  No.  62  (N.  C.  heifer  of  1889).  Exposure  negative. 

As  regards  the  cattle  ticks,  the  following  observations  were  made. 
On  July  30,  oidy  a.  few  adults  were  still  attached  to  the  Texas  cattle, 
the  rest  having  (lisapi)eaied.  On  October  20,  only  very  few  young 
ticks  were  still  found  on  tlie  surviving  cattle,  and  eight  days  later  they 
had  all  disap])eared. 

Any  diff(irences  between  the  disease  in  this  and  the  North  Carolina 
fields  could  not  be  found. 

Experiment  9 (exposure  to  North  Carolina  cattle  with  tielcs.  Gen- 
eral control  field  for  1890). — Field  VI  was  chosen  for  this  ])urpose.  It 
covers  I J acres,  and  is  fenccnl  off  fVom  the  stream.  Between  it  and 
the  other  fields  (I,  IV)  is  a strip  of  land  containing  the  stream  bed. 
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To  carry  on  tlie  various  experiments  of  tlie  year,  and  to  infect  this 
lield,  cattle  were  taken  from  North  Carolina  fields  as  in  1889.  The 
cattle  were  collected  July  1,  shipped  by  steamer  from  New  Berne,  N.  0., 
July  2,  and  received  at  the  station  July  4.  Of  those  received,  the  fol- 
lowing were  placed  in  field  VI  on  July  4: 

No.  114  (heifer,  2 years),  from  North  Carolina;  farm  1. 

No.  112  (old  cow),  from  North  Carolina;  farm  4. 

No.  120  (cow,  7 years),  from  North  Carolina;  farm  2. 

No.  119  (calf  of  No.  120,  3 mouths),  from  North  Carolina;  farm  4. 

No.  121  (cow,  3 years)  from  North  Carolina;  farm  4. 

No.  122  (heifer,  2 years),  from  North  Carolina;  farm  3. 

These  Southern  animals  were  in  fair  condition,  excepting  No.  112, 
which  was  very  thin  and  weak.  All  excepting  No.  114  were  well  sup- 
plied with  cattle  ticks. 

The  following  Northern  animals  were  placed  in  field  VI: 

July  4. — No.  49  (cow,  4 years),  exposed  in  1889,  hut  probably  not  atfected  at  that 
time. 

July  4. — No.  85  (calf  of  No.  49,  3 months). 

July  4. — No.  50  (cow,  4 years),  in  field  IV  in  1889,  but  not  affected. 

July  4. — No.  57  (cow,  10  years),  exposed  in  field  I in  1889,  but  probably  not  affected. 

July  4. — No.  79  (calf  of  No.  50,  3 months). 

July  4. — No.  66  (heifer,  2 years),  exposed  in  field  IV  in  1889,  but  not  affected. 

July  4. — No.  69  (cow,  3 years). 

July  4. — No.  100  (calf  of  No.  69,  2 months). 

July  4. — No.  95  (cow,  4 years). 

July  4. — No.  93  (calf  of  No.  95,  li  months). 

August  13. — No.  71  (heifer,  4^  years),  transferred  from  field  I. 

August  75.— No.  134  (heifer,  2 years). 

August  25.— 90  (bull,  1 year). 

September  8. — No.  56  (steer,  3^  years),  exposed  in  field  II  in  September,  1889,  but 
probably  not  affected. 

These  various  animals  (excepting  Nos.  49,  56  and  57)  may  be  re- 
garded as  unexposed  natives,  although  some  of  them  had  been  used 
the  year  previous  and  early  in  this  season  in  fields  presumably  free  from 
infection.  The  result  of  the  exposure  may  be  tabulated  as  follows: 

No.  49  has  a severe  attack  but  recovers. 

No.  85  has  a mild  attack. 

No.  .50  dies  September  6,  sixty-four  days  after  the  beginning  of  the  exposure. 

No.  57  is  not  affected. 

No.  79  has  a very  mild  attack  and  recovers. 

No.  66  dead  September  1,  fifty-nine  days  after  the  beginning  of  the  exposure. 

No.  69  dies  September  3,  sixty-one  days  after  the  beginning  of  the  exposure. 

No.  100  has  a mild  attack,  but  succumbs  in  December. 

No.  95  killed  in  dying  condition,  August  25,  fifty-two  days  after  exposure. 

No.  93  has  a mild  attack. 

N o.  71  dead  September  6,  twenty-four  days  after  beginning  of  exposure. 

No.  134  killed  in  dying  condition  August  28,  fifteen  days  after  exposure. 

No.  90  dies  September  16,  twenty-two  days  after  exposure. 

No.  56  has  a prolonged  but  mild  attack  and  recovers.  ' ^ ’ '’i  * 

It  will  be  seen  from  this  table  that  all  animals  exposed  in  midsunmier 
(July  and  August)  died  or  were  killed  in  a dying  condition,  excepting 
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the  calves.  These  were  all  aftectedj  one  died  late  in  the  fall  and  one 
was  killed,  but  in  every  case  the  atta(*.k  was  mild.  The  mortality  among 
those  over  1 year  old  was  80  per  cent.  It  will  be  noticed  also  that  ani- 
mals exposed  in  August  died  with  those  exposed  a month  earlier.  Those 
exposed  on  July  4,  when  the  held  was  first  infeided,  died  from  fifty-two 
to  sixty-four  days  thereafter.  Those  exposed  in  August  died  in  fifteen 
to  twenty-four  days  after  the  first  day  of  exx>osure.* 


w 


Worth  Ccorolina  Cattle  wtthoul/  ticXJ. 


Fig.  6.— Supplementary  iuclosures  for  1890  (scale  i incl)  = 33  feet.) 


On  July  30  only  a few  full-grown  ti(*.ks  were  left  on  the  Southern  stock. 
August  13,  two  weeks  later,  young  ticks  had  ai)peared  on  all  the  cattle, 
native  and  Southern  alike.  August  25  some  of  these  had  be<*mne  full 
grown.  In  the  middle  of  October  only  a few  young  ticks  could  be  seen, 
and  l>5cthe  end  of  the  month  they  had  practi(jally  disappeared. 

* 111  there  were  ])luco<l  during  the  Humirior  aoino  iuiimaLs  vvliuhi  liad  ]»iiHHod 

through  one  attack  of  tlie  iliseaHo  and  some  Southern  animals  kej>t  on  the  station 
from  the  ;year  previous.  These  cases  will  he  reviewed  under  another  subject  (p.  RIO). 


TRANSMISSION  OR  TEXAS  FEVER. 


103 


Kxperiment  10  (exposure  to  eattle  tielcs  only). — Field  VLII  was  ns(‘(l 
ill  tliis  experiment.  (See  Fig.  0.)  It  is  a feiiced-off  portion  of  a piece  of 
ground  situated  about  oue-fourtli  mile  north  of  the  station  grounds  upon 
which  the  experiments  thus  far  recorded  were  carried  on.  This  par- 
ticular tield  ('.overs  about  If  acres,  and  is  separated  from  the  adjoining 
fields  VII  and  IX  by  strips  of  ground  as  shown  in  the  plat.  The  ground 
is  covered  largely  with  trees  (oak  and  chestnut)  and  may  be  regarded 
as  sparsely  wooded.  It  slopes  towards  field  VII  at  an  angle  of  20°-30o. 
On  July  4 about  4,000  matured  and  1,000  half-grown  ticks  were  scat- 
tered over  the  ground  in  this  inclosure.  The  ticks  had  been  collected 
between  June  28  and  July  2 about  Xew  Berne,  X.  0.,  and  placed  in  a 
large  can  containing  grass  from  the  Washington  station.  At  the  time 
they  were  scattered  over  the  field  many  had  already  laid  a portion  of 
their  eggs. 

In  this  field  were  placed  the  following  native  cattle : 

July  4. — No.  76  (heifer,  1 year). 

July  4. — ^No.  102  (cow,  6 years).  No.  102a  (calf  of  No.  102,  bom  on  this  field 
September  1). 

July  4. — No.  105  (heifer,  2 years). 

August  21. — No  47  (cow,  4|-  years,  recovered  case  of  1889). 

August  21. — No.  135  (heifer,  two  years). 

The  result  of  the  exposure  is  briefly  as  follows  : 

No.  76  killed  in  dying  condition  August  18. 

No.  102  very  sick  with  Texas  fever,  but  recovered. 

No.  102a  died  of  Texas  fever  thirteen  days  after  birth. 

No.  105^  very  sick,  but  recovered. 

No.  47^  died  September  12. 

No.  135*  very  sick  but  recovered. 

Of  the  six  cases  exposed  to  the  ticks  only,  all  were  unmistakably  af- 
fected with  Texas  fever,  as  the  notes  in  the  appendix  show.  Three  died 
and  the  autopsy  confirmed  the  diagnosis.  The  reason  why  the  mortal- 
ity was  not  so  high  here  as  in  the  preceding  experiment  is  probably  to 
be  sought  for  in  the  fact  that  under  natural  conditions  the  young  ticks 
appear  more  successively  and  cause  a more  prolonged  infection,  while  in 
this  experiment  they  probably  appeared  nearly  all  at  the  same  time. 

The  young  ticks  were  seen  in  this  field  August  8,  and  on  August  23 
full  grown  specimens  were  found  on  Xo.  102. 

Experiment  11  (exposure  to  Southern  eattle  ivithout  tielcs). — This  ex- 
periment was  conducted  on  field  VII  adjoining  the  field  of  the  preced- 
ing experiment.  (See  Fig.  6.)  It  covers  about  If  acres  and  contains 
both  running  and  standing  water  from  a spring.  It  is  not  wooded. 
The  following  Southern  cattle  brought  from  Xorth  Carolina  (with  those 

* These  cases  wore  traiisferretl  subsequently  to  an  uninfected  field  in  order  to  de- 
termine wliether  they  could  communicate  the  disease  to  other  natives.  (See  appen- 
dix under  each  case  and  p.  122.) 
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placed  in  field  YI  of  this  year)  were  put  into  this  inclosure  after  all 
ticks  that  could  be  found  were  carefully  removed: 

ffulij  4. — No.  115  (cow,  6 years)  from  farm  4. 

JnUi  4. — No.  116  (heifer,  2 years)  from  farm  2. 

JuJfl  4. — No.  117  (heifer,  2 years)  from  farm  3. 

July  4. — No.  118  (cow,  10  years)  from  farm  4. 

July  4. — No.  123  (heifer,  3 years)  from  farm  1. 

Into  this  inclosure  were  placed  on  the  same  day  the  following  native 
cattle:  ilo.  103  (heifer^  3 years);  No.  106  (heifer^  2 years);  No.  108 
(heifer,  2 years). 

The  Southern  cattle  were  reexamined  three  times  a week  between 
July  7 and  tluly  28,  to  remove  any  ticks  which  on  account  of  their 
small  size  had  escaped  detection.  On  a final  examination  July  30  no 
more  could  be  found. 

Nevertheless,  on  August  15,  ’a  few  young  ticks  were  found  on  the  na- 
tives, and  three  days  later  a large  number  had  attached  themselves. 
The  outcome  was  the  death  of  the  three  natives.  No.  103  died  August 
28;  No.  106  died  September  6;  No.  108  died  September  9. 

The  experiment  had  thus  failed  in  so  far  as  ticks  had  not  been  kept 
out  of  the  field.  Although  it  is  not  to  be  denied  that  some  may  have 
escaped  attention  and  fallen  to  the  ground,  yet  it  is  highly  probable 
that  most  if  not  all  the  ticks  or  their  eggs  were  washed  in  from  the  ad- 
joining field  YIII,  which  is  considerably  higher  and  slopes  toward  YII. 
There  had  been  exceptionally  heavy  showers  August  1 and  August 
8,  which  had  carried  much  soil,  and  even  stones  as  large  as  a fist,  into 
this  field.  At  all  events,  this  difficulty  might  have  been  avoided  by 
reversing  the  location  of  the  two  experiments  and  placing  the  animals 
free  from  ticks  on  the  higher  ground. 

Experhyient  12  {production  of  Texas  fever  by  placing  on  native  cattle 
young  tides  artificially  hatched  in  the  laboratory), — Hitherto  we  had 
supposed  that  the  cattle  tick  acts  as  a carrier  of  the  disease  between 
the  Southern  cattle  and  the  soil  of  the  Northern  pastures.  It  was 
believed  that  the  tick  obtained  the  parasite  from  the  blood  of  its  host 
and  in  its  dissolution  on  the  ])asture  a certain  resistant  spore  form 
was  set  free,  which  j)roduced  the  disease  when  taken  in  with  the  food. 
The  feeding  of  one  animal  (No.  145)  for  some  time  with  grass  from  field 
YI,  the  most  abundantly  infected  of  all,  without  any  appearance  of  dis- 
ease made  this  hypothesis  untenable.  But  even  before  this  feeding  ex- 
periment was  undertaken  other  facts  were  noticed  which  militated 
against  this  hypothesis  and  which  proved  that  the  young  tick  (*alls 
forth  the  disease.  In  the  first  place,  animals  exposed  when  the  field 
was  first  infected  did  not  die  until  fifty  to  sixty  days  after  the  begin- 
ning of  the  exposure,  while  those  exposed  thirty  or  more  days  later  on 
the  same  ground  died  in  fifteen  to  twenty-five  days  therealler.  In  the 
second  place,  all  animals  which  succumbed  had  young  ticks  on  them. 
In  other  words,  the  appearaiuie  of  the  disease  was  in  some  manner  as- 
sociated with  the  appearance  of  the  new  generation  of  ticks.  Even 
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with  this  fact  fairly  well  deterinined  the  true  explanation  that  the 
young  ticks  were  directly  responsible  for  the  disease  seemed  too  far- 
fetched to  deserve  attention  until  it  was  demonstrated  in  the  following 
manner.  A yearling  heifer  (No.  138)  had  been  i)laced  in  a box  stall 
and  a number  of  young  ticks,  hatched  artificially  in  glass  dishes,  had 
been  placed  on  this  animal  at  intervals,  beginning  August  14,  in  order 
to  determine  whether  ticks  in  the  capacity  of  blood-sucking  parasites 
made  any  impression  on  the  number  of  blood  corpuscles.  It  was  found 
by  a periodical  estimation  of  the  number  of  red  corpuscles  that  after  a 
certain  time  this  number  fell  so  quickly  and  so  markedly  as  to  be 
wholly  incommensurate  with  the  small  amount  of  blood  abstracted  by 
the  ticks.  At  the  same  time  other  symptoms  of  Texas  fever  appeared 
and  the  parasite  was  detected  in  the  blood. 

The  experiment  was  repeated  on  several  other  animals  as  soon  as 
young  ticks  conld  be  obtained. 

No.  140  (heifer,  2 years  old)  kept  iu  a box  stall  ou  a neighboring  farm.  The 
young  ticks  3 to  4 days  old  were  x>laced  on  it  September  9.  It  was  found  dead  Octo- 
ber 2.  Both  blood  examination  during  life  and  the  autopsy  demonstrated  Texas  fever. 

No.  137  (heifer,  1 year  old)  was  placed  iu  field  X,  a wooded  lot  to  which  no  in- 
fected cattle  had  been  admitted,  and  on  September  9 young  ticks  were  placed  on  it. 
It  passed  through  a severe  attack  of  Texas  fever  and  was  killed  iu  a dying  condi- 
tion November  6. 

No.  144  (cow,  8 years  old)  was  also  kept  in  field  X.  The  young  ticks  were  placed 
on  it  September  17  and  it  was  found  dead  October  3.  In  this  case  also  the  nature  of 
the  disease  was  beyond  question.* 

Experiment  13  [production  of  Texas  fever  in  the  winter  season  hy 
placing  young  ticJcs  on  cattle  hept  in  an  artificially -heated  stable). — The 
result  of  experiment  12  was  so  important  that  it  was  deemed  best  to 
repeat  it  in  an  artificially-heated  stable,  as  the  season  was  too  far 
advanced  for  ticks  to  thrive  in  the  open  air.  The  stable  was  warmed 
by  means  of  a coal  stove.  The  temperature  fluctuated  between  65°  and 
80°  F.  A complete  history  of  all  the  cases  experimented  on  in  this 
way  is  given  in  the  appendix. 

The  following  animals  were  exposed  and  infected  with  young  ticks : 


No. 

Age,  etc. 

Placed  in 
stable. 

Infection  with 
ticks. 

Number  of  infections. 

143 

Heifer,  14  years . . . 

Oct.  27,1890 

Oct.  28-Nov.  8 

2 (200-300  each  time). 

145 

....do 

....do 

Xov.  21-Dec.  3 

7 (200-300  each  time) . 

149 

do 

do 

Oct.  28-Nov.  21 

6 (15  each  time) 

1171 

Southern  heifer,  2 
years. 

Nov.  19, 1890 

Nov.  21-  Dec.  3 

7 (200-300  each  time) . 

130 

Cow,  2 years 

Dec.  12, 1890 

Dec.  13-Dec.  29 

9 (200-300  each  time) . 

152 

Cow,  4^  years 

9 (200-300  each  time) . 

Result. 


Slight,  if  any  effect. 

Prolonged  case  of  Texas 
f e V e r.  Recovered 
Mar.  18,  1891. 

Slight,  if  any  effect. 

Do. 

Marked  case  of  Texas 
fever.  Recovered 
Feh.  18,  1891. 

Mild  case  of  Texas 
fever.  Recovered 
Jan.  20,  1891. 


‘in  stall  with  No.  145. 

The  young  ticks  placed  on  Nos.  117,  143,  145,  and  149  were  descended  from  adults  picked  from  dis- 
eased natives  (Nos.  137,  138,  and  140).  Those  placed  on  Nos.  130  and  152  were  descended  from  adults 
received  directly  from  North  Carolina. 


* For  full  details  concerning  the  ticks  and  the  course  of  the  disease  in  these  cases 
see  appendix. 
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This  ex])erimeiit  demonstrates  that  Texas  fever  may  be  produced  at 
any  season  of  tlie  year  if  the  conditions  are  fairly  favorable  5 if,  in  other 
Avords,  the  temi)erature  of  the  air  is  sufficiently  elevated  to  permit  the 
cattle  tick  to  carry  on  its  parasitic  existence.  Of  five  presumably  sus- 
ceptible animals  infected  with  ticks  three  showed  well-marked  symp- 
toms of  Texas  fever,  and  the  remaining  two  reacted  Avith  a high  tem- 
perature for  a few  days.  In  these  latter  cases  there  may  have  been  a 
reduction  in  the  number  of  red  corpuscles  also,  but  we  can  not  regard 
such  reduction  demonstrated  until  the  number  falls  below  5,000,000. 
The  temperatures  taken  twice  a day  will  be  found  in  the  appendix,  and 
we  limit  ourselves  here  to  the  following  extracts : 

No.  143.  Temperature  104  to  105.3  on  November  21  to  23,  inclusive. 

No.  145.  Temperature  104  to  106  on  December  4 and  5. 

No.  145.  Temperature  104  to  105  from  January  19  to  27. 

No.  149.  Temperature  104  to  105  on  November  12,  13,  and  25. 

No.  117.  Temperature  103.8  on  November  26,  and  103.4  on  December  16  and  17. 

No.  130.  Temperature  104  to  106.4  from  December  26  to  January  1,  and  103  to  104 
on  January  9. 

No.  152.  Temperature  103.8  to  106.3  on  December  27  to  31. 

In  these  cases  the  high  temperature  appeared  generally  in  fifteen 
days  after  the  first  lot  of  young  ticks  had  been  put  on  the  animal.  In 
No.  145  the  period  of  marked  destruction  of  red  corpuscles  Avas  associ- 
ated with  high  fever. 

This  exiieriment  does  not  definitely  prove  that  the  progeny  of  ticks 
collected  from  susceptible  Northern  animals  which  have  passed  through 
the  disease  may  produce  as  severe  an  attack  as  those  descended  from 
ticks  picked  directly  from  Southern  animals.  The  positive  result  in 
No.  145,  infected  with  ^‘Northern”  ticks,  is  vitiated  by  the  fact  that  this 
animal  was  in  the  same  stall  with  a Southern  cow.  No.  117.  The  severe 
secondary  attack  appeared  in  No.  145  in  the  middle  of  January,  This 
would  alloAv  time  for  the  ticks  to  mature  on  No.  117,  and  the  next  gen- 
eration to  attack  No.  145.  Hence  No.  145  may  actually  have  received 
the  severe  secondary  infection  from  ^‘Southern’’  ticks,  in  so  far  as  they 
were  descended  from  those  matured  on  No.  117.  This  interpretation 
may  be  wrong  and  the  secondary  infection  in  No.  145  may  have  been  a 
true  relapse  resulting  from  the  primary  infection  with  ^‘Northern”  ti(*ks. 
The  experiment  as  it  stands,  hoAvever,  can  only  b(‘.  interpreted  as  show- 
ing that  ticks  x>roduce  Avelkmarked  disease  in  artificially- heated  stables 
in  Avinter,  and  the  other  (piestion,  whether  ^‘Northern”  ti(*.ks  may  do 
this,  must  be  left  open. 

Summary  of  the  exiierimenls  of  1890. 

The  discovery  of  1889  that  ticks  alone  are  snffiiaent  to  infcid  a field 
was  confirmed  this  year.  The  experiment  desigmul  to  test  the  theory 
that  Southern  cattle  are  infectious  only  through  the  ticks  they  carry 
failed  this  year  for  the  field  beitame  infeidvd  with  ticks  after  ah. 
Jjastly,  the  demonstration  of  the  important  fact  that  the  inlection  is 
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conveyed  by  the  young  tick,  and  is  probably  introduced  by  it  into  the 
blood,  was  a very  great  stride  in  advance  in  our  understanding  of  the 
external  characters  of  the  infection. 

In  field  IX  (see  Fig.  6)  several  natives  were  exposed  to  Xorth  Caro- 
lina soil  without  becoming  diseased. 

On  the  station  grounds  field  V (see  Fig.  5)  was  infected  with  the  blood 
and  spleen  pulp  of  cattle  which  had  succumbed  to  Texas  fever.  The 
exposed  natives  did  not  become  infected. 

In  field  lY  (see  Fig.  5)  during  this  same  year  a number  of  sick  natives 
were  brought  together  and  some  healthy  natives  added.  The  latter 
had  a mild  attack  late  in  the  season,  only  detected  by  the  microscopic 
examination  of  the  blood. 

These  three  experiments  will  be  fully  discussed  farther  on,  and  we 
simply  refer  to  them  here  to  show  that  the  animals  not  exposed  under 
certain  conditions  did  not  become  infected  although  pastured  not  far 
from  Texas-fever  cases  during  the  summer. 

Experiments  of  1891. 

The  arrangement  of  the  fields  for  this  year  and  the  uses  to  which 
they  were  put  are  indicated  on  the  accompanjdng  plat.  A tract  of  land 
adjoining  the  station  grounds  on  the  north  was  added  to  the  territory 
in  use.  On  this  tract  were  situated  a dwelling  house  and  a number  of 
unused  sheds.  For  the  purpose  of  carrying  on  the  various  exxieriments, 
cattle  were  collected  near  Xew  Berne,  X.  0.,  as  in  previous  years,  and 
shipped  by  steamer  from  Xew  Berne,  June  30.  They  arrived  at  the 
station  July  2,  having  been  but  two  days  on  the  way. 

Experiment  14  (exposure  to  North  Carolina  cattle  with  tichs). — The 
general  control  experiment  of  producing  the  disease  in  the  natural  way 
was  conducted,  as  before,  by  exposing  natives  to  Southern  animals  on  the 
same  field.  For  this  purpose  inclosure  YI  was  again  selected  (see  Fig. 
7).  In  this  experiment  not  only  unexposed  natives  but  also  recov- 
ered natives  were  reexposed  to  test  any  acquired  immunity  (p.  133). 
Similarly  Southern  animals,  kept  for  one  or  two  years  on  the  station, 
were  reexposed  to  determine  any  loss  of  immunity  (p.  131).  These 
collateral  experiments  will  be  discussed  in  dealing  with  these  subjects. 
In  this  place  we  simply  summarize  the  results  of  the  exposure  of  fresh 
natives. 

The  animals  placed  in  this  field  comprised  the  following: 

(a)  Xorth  Carolina  cattle:* 

July  2 — No.  172  (cow,  6 years),  from  farm  No.  6. 

July  2 — No.  174  (coav,  3 years),  from  farm  No.  5. 

July  2 — No.  177  (cow,  5 years),  from  farm  No.  3. 

July  2 — No.  178  (cow,  4 years),  from  farm  No.  2. 

""  Eight  animals  were  brought  North,  two  from  each  farm,  and  divided  equally  be- 
tween this  and  the  following  experiment. 
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Fm.  7.  -Jb’ieUl  iuclosiire.s  for  1891  (scale i inch  = 3Gj  feet), 
iug  Louse;  3,  cow  stalls. 


atoy,  as  ill  Fijj.  4 ; A,  swine  pen ; t,  dwell- 
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(b)  Natives: 

Jnhf  2 — No.  104  (cow,  4 years).  Very  sick;  recoA^ercd. 

July  No.  159  (heifer,  2 years).  Not  very  sick;  recovered. 

July  2 — No.  163  (cow,  6 years).  Very  sick;  killed  August  25. 

September  1 — No.  169  (cow,  8 years).  Died  Sejitemher  14. 

September  1 — No,  181  (cow,  2|  years).  Killed  in  dying  condition  September  19. 

September  15 — No.  184  (heifer,  2 years).  Died  October  2. 

September  21 — No.  160  (cow,  2^  years).  Prolonged  attack;  recovered. 

September  21 — No.  187  (calf  of  No.  160,  4 months).  Not  affected. 

All  animals  excepting  the  calf  were  attacked  by  Texas  fever.  No. 
163  was  killed  at  the  height  of  the  fever  and  probably  would  have 
died.  The  mortality  among  these  animals  was  lower  than  in  the  pre- 
ceding year,  the  conditions  being  precisely  the  same.  Among  those 
exposed  later  on,  the  mortality  was  higher  than  among  those  exposed 
early.  The  ticks  in  this  field  had  entirely  disappeared  from  the  South- 
ern stock  by  the  end  of  July.  The  young  ticks  had  appeared  in  con- 
siderable numbers  on  all  the  cattle  August  10  and  continued  to  increase 
in  number  during  August  on  all  cattle  alike.  They  had  all  disap- 
peared by  the  last  of  October. 

Experiment  15  (exposure  to  Eortli  Carolina  cattle  without  tides). — 
The  great  importance  of  determining  whether  or  not  the  ticks  are  the 
only  carriers  of  the  infection  from  the  permanently  infected  regions  of 
the  South  imposed  upon  us  the  necessity  of  trying  this  experiment 
until  it  could  be  stated  with  certainty  that  no  ticks  had  passed  from 
Southern  to  native  cattle.  The  experiment  of  1890  (Exp.  11)  had  failed 
because  young  ticks  had  appeared  on  the  natives  in  course  of  the  sum- 
mer. For  the  repetition  of  this  experiment  the  hitherto  unused  in- 
closure XI  (see  Fig.  7),  covering  over  2 acres,  was  chosen.  The  follow- 
ing North  Carolina  cattle  were  put  into  it  July  2,  after  the  ticks  had 
been  carefully  picked  off:  No.  173  (cow,  3 years),  from  farm  6;  No.  175 
(cow,  4 years),  from  farm  5;  No.  176  (cow,  6 years),  from  farm  3;  No. 
179  (cow,  5 years),  from  farm  2. 

The  following  natives  were  added  at  the  same  time:  No.  161  (cow,  6 
years);  No.  164  (cow,  7 years);  No.  167  (heifer,  3 years). 

The  Southern  animals  were  reexamined  daily  and  a few  small  ticks 
found  each  day  until  July  22.  Thereafter  very  few  were  found  and 
after  July  29  none.  Nevertheless  a few  adults  must  have  escaped 
and  dropped  on  the  ground,  for  young  ticks  made  their  appearance, 
though  in  small  numbers,  in  August.  From  August  22  to  September 
3 several  hundred  were  removed  from  the  three  natives.  No.  164  was 
most  abundantly  infected.  Next  came  167  in  this  respect.  No.  164 
suffered  a severe  attack  and  was  found  dead  September  3.  No.  167 
likewise  passed  through  a severe  attack,  but  recovered,  while  in  No.  161 
signs  of  infection  were  not  detected,  as  will  be  seen  by  an  examination 
of  the  notes  in  the  appendix.  The  severity  of  the  disease  was  tlius  in 
general  proportional  to  the  number  of  ticks  found  on  these  animals. 
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JJxperiment  16  (prodmtion  of  disease  until  young  Hchs  hatched  arti- 
ficially).— This  is  a repetition  of  experinients  V2  and  13  of  last  year,  but 
is  made  much  earlier  in  the  summer.  A lar^e  number  of  adult  ticks 
were  collected  June  25-27  from  cattle  near  Xew  Berne,  G.  An  abun- 
dance of  eggs  had  been  laid  by  July  7,  whicli  were  placed  in  glass 
dishes  containing  a few  fresh  leaves  and  a few  drops  of  water  and 
(•overed  snugly  with  a piece  of  glass.  The  young  ticks  began  to  ap- 
pear July  23. 

July  25,  ISTos.  166  and  180,  both  2-year  old  heifers,  were  placed  in 
field  I (see  Fig.  7).  To  the  rump  and  neck  young  ticks  were  applied 
daily  for  10  days  until  August  4.  ^lo.  166  received  from  200  to  300 
daily,  No.  180  only  20  to  30  daily.  After  each  application  the  heifers 
were  held  quiet  for  a few  minutes  until  the  young  ticks  had  crawled 
away  through  the  hairs. 

July  29,  No.  158,  a 2-year  old  steer,  was  placed  on  the  same  field  and 
several  thousand  ticks  from  the  same  lot  applied  at  one  time. 

August  20,  No.  117,  a North  Carolina  heifer  of  1890,  was  placed  in  the 
same  inclosure  and  several  thousand  ticks  of  the  same  lot  applied  at 
one  time. 

The  following  table  summarizes  the  experiment.  The  full  notes  of 
each  case  are  reserved  for  the  appendix. 


Age,  etc. 

Young  ticks 
applied. 

Number  of 
applications. 

Result  of  exposure. 

1 Native  heifer,  2 years 

I do 

July  25- Aug.  4. 

. . . .do 

10  (200-300  each  time) 
10  (20-30  each  time) . 
1 (several  tliousand) . 
1 (several  thousand) . 

Severe  attack ; recovered. 
Severe  attack;  died  Aug.  12. 
Severe  attack;  recovered. 

No  result. 

I Native  steer,  2 vears 

! Southern  heifer 

i 1 

July  29 

August  30 

In  all  natives  a marked  case  of  Texas  fever  was  produced,  which 
proved  fatal  in  that  animal  to  which  the  smallest  number  of  young  ticks 
had  been  applied.  It  is  also  interesting  to  note  that  in  this  experi- 
ment Texas  fever  appeared  much  earlier  than  in  field  VI  (experiment 
14),  when  the  infection  tx)ok  its  natural  course.  Thus  in  the  latter 
field  the  disease  was  observed  first  August  18,  while  among  the  artifi- 
cially infected  it  ai)peared  as  eaily  as  August  7. 


Experiments  oe  1892. 

The  field  work  of  this  year  was  mainly  directed  to  wards  determining 
whether  or  not  Texas  fever  is  transmitted  without  ticks.  Tlie  exjieri- 
ments  of  the  two  pieceding  years  had  failed,  because  young  ticks 
appeared  on  the  native  cattle  thougli  tliey  had  been  very  carefully 
removed  from  the  8outhern  animals.  This  year  the  exiierinuMit  was 
tried  over  again,  and  with  entire  success.  I3ie  young  ticks  did  not 
appear  on  the  native  cattle,  and  the  latter  remained  free  from  ilisease  in 
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spite  of  the  presence  of  I^^ortli  Oaroliiin  cattle.  Another  very  impor- 
tant fact  was  demonstrated.  Texas  fever  was  produced  in  natives  by 
the  intravenous  injection  of  bloo^  from  healthy  North  Carolina  cattle, 
and  natives  exposed  to  these  sick  natives  did  not  contract  the  disease 
because  ticks  were  absent. 

The  Southern  animals  used  in  the  field  work  of  the  summer  were  six 
in  number,  gathered  together  from  two  farms  near  New  Berne,  N.  C., 
three  being  taken  from  each  farm.  They  left  New  Berne  by  steamer 
June  29,  and  reached  the  station  July  1,  being  off*  their  native  fields 
about  four  days  before  they  were  placed  in  the  fields  at  the  station. 

The  field  inclosures  for  this  year  are  numbered  as  they  were  last  year. 
Hence  the  plat  of  1891  (Fig.  7)  will  serve  to  illustrate  the  experiments 
to  be  described. 

Experiment  17  (exposure  to  North  Carolina  cattle  with  tichs), — This 
experiment  was  to  serve  as  a control  upon  the  following  experiments. 
Field  YI  was  again  used  for  this  purpose.  Two  Southern  animals, 
one  from  each  North  Carolina  farm,  were  introduced  as  sources  of  the 
infection.  The  contents  of  the  field  and  the  general  results  of  the  ex- 
posure may  be  tabulated  as  follows : 

June  so,  1892. — No.  201  (cow,  5 years).  Removed  to  uninfected  field  July  20; 
not  diseased. 

June  SO,  1892. — No.  203  (cow,  6 years).  Died  of  Texas  fever  August  22. 

July  1,  1892. — No.  216  (North  Carolina  cow,  6 years). 

July  1, 1892. — No.  217  (North  Carolina  cow,  6 years). 

July  20,  1892. — No.  220  (steer,  2^  years).  Very  sick;  recovered. 

July  20,  1892. — No.  223  (heifer,  6 years).  Died  of  Texas  fever  August  23. 

August  26,  1892. — No.  204  (hull,  2^  years).  Very  sick;  recovered. 

On  July  20  only  a few  half-grown  ticks  were  found  on  the  Southern 
cows.  On  August  5 the  young  ticks  were  first  noticed  on  the  natives; 
at  this  time  they  had  probably  been  on  the  cattle  only  two  or  three 
days.  The  outcome  of  the  exposure  does  not  difi'er  from  that  of  pre- 
ceding summers.  All  exposed  animals  contracted  Texas  fever,  and  two 
of  the  three  early  exposures  died. 

It  is  interesting  to  note  that  No.  201,  though  it  was  pastured  on  the 
infected  field  for  twenty  days,  remained  perfectly  healthy,  because  it 
was  removed  to  an  unused  field  (lY)  before  the  young  tichs  had  appeared 
in  the  infected  field.  It  is  likewise  worthy  of  notice  that  No.  223,  though 
exposed  twenty  days  later  than  No.  203,  became  infected  at  about  the 
same  time  and  died  only  a single  day  later.  The  reason  for  this  has 
already  been  i)ointed  out,  but  it  deserves  repetition.  The  infection  of 
the  field  is  established  when  the  young  ticks  have  hatched,  and  not 
before.  Hence  a field  is  not  dangerous  until  twenty  or  twenty-five 
days  (according  to  the  average  temperature)  after  Southern  cattle  have 
pastured  on  it. 

Experiment  18  (exposure  to  North  Carolina  cattle  without  tides). — 
Field  I (see  Fig.  7)  was  used  for  this  test.  Two  North  Carolina  cows 
(Nos.  212  and  213),  one  from  each  farm,  were  chosen,  so  as  to  make  the 
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conditions  as  nearly  like  those  in  the  control  field  as  possible,  and  the 
ticks  carefully  picked  off  before  they  were  placed  in  this  field.  They 
were  subsequently  examined  daily,  as  will  be  seen  from  the  notes  in 
the  appendix  under  each  case,  for  any  ticks  too  small  to  be  seen 
originally.  Two  native  cows  (N'os.  208  and  209)  were  placed  in  the 
inclosure  with  them.  These  remained  perfectly  well  throughout  the 
summer. 

Experiment  19  {exposure  to  North  Carolina  cattle  ivithout  tichs). — This 
is  an  exact  duplicate  of  the  preceding  experiment,  to  insure  the  suc- 
cess of  one  in  case  the  other  failed,  by  reason  of  the  appearance  of 
young  ticks.  Two  North  Carolina  animals  (Nos.  214  and  215),  one 
from  each  farm,  were  carefully  picked  over  and  all  ticks  removed  so 
far  as  they  could  be  detected.  They  were  placed  in  field  No.  II,  July  2. 
Two  native  cows  (Nos.  205  and  210)  had  been  placed  in  the  same  field 
two  days  before.  The  Southern  animals  were  carefully  reexamined  for 
ticks,  as  in  the  experiment  preceding,  for  several  weeks.  In  this  field 
no  disease  appeared  during  the  entire  summer.  The  results  of  the 
examination  of  the  blood  of  these  cases  at  different  intervals  are  to  be 
found  in  the  appendix. 

The  cases  in  these  fields  may  be  tabulated  as  follows: 

Field  I. 

July  B—'No.  212  (Nortli  Carolina  cow,  3 years). 

July  2 — No.  213  (Nortli  Carolina  cow,  5 years). 

June  30 — No.  208  (cow,  5 years).  Exposure  negative  (October  1). 

June  30 — No.  209  (cow,  9 years).  Exposure  negative  (October  1). 

Field  II. 

July  2 — No.  214  (North  Carolina  cow,  4 years). 

July  2 — No.  215  (North  Carolina  cow,  4 years). 

June  30 — No.  205  (cow,  5 years.)  Exposure  negative  (October  1). 

June  30 — No.  210  (heifer,  2 years.)  Exposure  negative  (October  1). 

MISCELLANEOUS  EXPERIMENTS. 

Experiment  30  {to  test  infection  hy  way  oj  the  digestive  tract). — No.  131, 
a heifer,  2 years  old,  was  placed  in  a box  stall  July  29, 1890,  and  fed  at 
three  intervals  about  2,000  adult  live  ticks  in  all.  The  animal  re- 
mained well.  No  blood  examinations  were  made. 

No.  110,  a heifer,  one  year  old,  tvas  ])laced  in  a box  stall  August  14, 
1890,  and  fed  several  thousand  young  ticks  and  egg  cases.  The  result 
was  to  all  appearances  negative.  Unfortunately  the  blood  was  not  ex- 
amined. 

No.  145,  a heifer,  18  months  old,  was  placed  in  a box  stall  September 
17,  1890,  and  fed  once  daily  with  one-fourth  bushel  of  grass  cut  from 
the  infected  field  VI  together  with  hay  and  mill-feed.  The  experiment 
was  closed  October  12.  No  indications  of  disease  during  the  feeding  or 
until  November  21,  when  it  was  used  in  another  experiment  (see  ap- 
pendix). 
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Experiment  21  {to  test  presence  of  infeetion  in  younp  tides). — August 
29,  1891,  a large  number  of  young  ticks  nearly  montlis  old,  and  still 
contined  in  the  glass  disli  in  whicli  they  were  hatched,  were  crushed 
in  a mortar  in  sterile  distilled  water.  Tlie  turbid  brownish  liquid  was 
filtered  through  two  thicknesses  of  filter  i)aper.  A portion  of  this 
tiltrate  was  passed  through  a Pasteur  filter  to  remove  organisms  of 
every  kind. 

No.  1()5  (heifer,  2^  years)  receives  into  the  right  jugular  vein  10  cubic 
centimeters  of  the  fluid  passed  through  the  Pasteur  filter. 

No.  183  (heifer,  2J  years)  receives  into  the  right  jugular  vein  5 cubic 
centimeters  of  the  turbid  fluid  not  passed  through  a Pasteur  filter.  Ke- 
peated  examination  of  the  blood  in  both  cases  failed  to  show  any  dis- 
ease. 

In  1892  a similar  experiment  was  tried  with  equally  negative  out- 
come. Nos.  202  and  207  were  used  for  this  purpose  and  their  history 
together  with  the  blood  examinations  may  be  found  in  the  appendix. 

The  result  of  these  two  experiments  is  at  present  inexplicable.  The 
crushed  ticks  introduced  into  the  blood  fail  to  produce  any  infection 
whatever,  while  ticks  from  the  same  lots  when  i^laced  on  the  skin  (see 
No.  224)  produce  Texas  fever.  The  experiment  simply  demonstrates 
our  incomplete  knowledge  of  the  life  history  of  this  i)arasite. 

GENERAL  SUMMARY  OF  THE  FIELD  EXPERIMENTS  RELATING  TO  THE  CATTLE  TICK. 

We  are  now  in  a position  to  review  the  results  of  the  field  work  of 
the  past  four  summers  and  determine  how  far  they  enable  us  to  draw 
definite  conclusions.  In  addition  to  the  general  control  experiments 
(Experiments  No.  1, 3,  4,  8,  9, 14,  and  17)  by  which  Texas  fever  was  pro- 
duced in  the  natural  way  in  natives  which  iiastured  on  the  same  ground 
with  Southern  (North  Carolina  and  Texas)  cattle,  experiments  have 
been  carried  on  in  the  three  directions  outlined  on  p.  92. 

(1)  Experiments  with  Southern  cattle  from  which  the  ticks  were 
picked  off  were  made  every  year.  (Experiments  No.  2,  5,  11,  15,  18, 
and  19.)  Those  made  in  1889  and  1892  were  successful.  Those  made 
in  1890  and  1891  failed  because  young  ticks  appeared  subsequently. 
The  conclusion  from  these  experiments  that  the  tick  is  necessary  to 
cause  infection  in  Northern  cattle  maybe  regarded  as  demonstrated. 

(2)  Experiments  to  show  that  fields  may  be  infected  by  cattle-ticks 
alone  were  made  in  1889  and  1890.  (Experiments  No.  6,  10.)  In  both 
Texas  fever  was  produced. 

(3)  Experiments  to  show  that  young  ticks  artificially  hatched  produce 
Texas  fever  when  placed  on  susceptible  cattle  were  made  in  1890, 1891, 
and  1892.  (Experiments  No.  12, 13, 16,  and  Nos.  224  and  225.)  These 
were  uniformly  successful  in  the  summer  and  fall  months. 

It  was  observed,  however,  that  the  disease  induced  by  such  ticks  is 
less  fatal  than  thaj^  iiroduced  in  the  fields  in  the  natural  way.  We  are 
10320— No.  1 8 
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not  prepared  to  account  for  this  difference,  unless  it  be  the  mode  of  in- 
cubation. The  artificial  condition  of  heat  and  moisture  under  which 
the  eggs  are  kept  may  lead  to  a speedy  destruction  of  the  micro- 
l)arasites  which  are  in  some  unknown  way  associated  with  them. 

THE  RELATION  OF  THE  CATTLE  TICK  TO  THE  ‘‘PERIOD  OF  INCU- 
BATION” OF  TEXAS  FEVER  AND  TO  THE  INFECTIOUSNESS  OF 
SOUTHERN  CATTLE. 

In  the  foregoing  experiment  everything  jioints  to  the  cattle  tick  as 
the  natural  transmitter  of  the  disease.  It  has  been  definitely  demon- 
strated by  our  experiments  that  not  only  fields  may  be  infected  by 
simply  scattering  matured  ticks  over  them,  but  that  cattle  themselves 
may  be  infected  in  stables  away  from  all  infected  ground  by  placing  on 
them  young  ticks  artificially  hatched. 

We  are  now  in  a position  to  understand  the  iieculiar  variability  in 
the  period  of  incubation.  We  have  seen  from  the  experiments  related 
that  when  native  cattle  are  exposed  to  Southern  cattle  on  a given  field 
the  period  elapsing  before  the  disease  appears  is  generally  over  forty- 
five  days,  and  the  first  deaths  usually  occur  one  or  two  weeks  later,  as 
is  illustrated  by  the  following  table : 


Tear. 

Experi- 

ment. 

Date  of  ex- 
posure. 

First  high 
morning 
tempera- 
ture. 

First  death. 

Numher  of 
days  after 
exposure. 

1889  

1 

June  27 

Aug.  15. .. 
Aug.  18... 

Aug.  23... 

57 

1890  

9 

July  4 

Aug.  27... 
Aug.  29. . . 
Aug.  29. .. 
Aug.  22... 

54 

1890  

8 

July  4 and  5. . 
July  2 

Aug.  23... 

55 

1891 

14 

Aug.  18 

58 

1892  

17 

J Illy  1 .... 

Aug.  xt)*.. 

52 

1 There  was  a period  of  high  evening  temperature  in  this  field  July  20-25,  the  significance  of  which 
is  not  clear. 


This  long  period  coincides  with  the  time  necessary  to  produce  a new 
generation  of  ticks.  When  Southern  cattle  graze  on  a certain  pasture 
in  early  summer,  say  for  a day  only,  a few  ripe  ticks  drop  off*.  They 
lay  their  eggs  in  about  seven  days.  These  are  hatched  in  about  twenty 
days  and  are  at  once  ready  to  crawl  on  cattle.  Ten  days  thereafter 
the  first  high  temperature  usually  apiicars.  If  we  add  these  figures 
together  we  find  that  the  disease  may  api>ear  about  thirty-sevam  days 
after  the  field  was  infected.*  To  be  sure  these  figures  are  liable  to 
fluctuations,  which  may  make  this  period  much  longer  or  iierhaps  a lit- 
tle shorter  at  times. 

When  Southern  cattle  are  placed  on  a certain  field  and  ke])t  there, 
as  in  our  experiments,  the  field  becomes  much  more  abundantly  in- 
fected with  ticks,  for  the  reason  that  all  the  ticks  in  their  various  stages 
ripen  and  fall  on  the  same  ground.  Hence  there  is  a continuous  infec- 


*In  1890  the  Texas-fever  parasite  was  first  detected  in  the  hlood  (No.  95)  34  days 
after  the  first  day  of  field  infection. 
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tion  of  the  field  going  on  for  severiil  weeks,  until  all  the  ticks  originally 
atta(*hed  to  the  Southern  cattle  liave  disappeared.  This  may  increase 
the  severity  of  the  disease. 

But  how  may  we  account  for  the  fact  that  cattle  placed  on  infected 
pastures  later  may  become  diseased  at  the  same  time  and  may  die  in 
less  than  fifteen  days  after  the  first  day  of  exposure?  Simply  by  tak- 
ing into  account  the  fact  that  cattle  exposed  late  are  at  once  attacked 
by  the  young  ticks  already  present  on  the  field.  Hence,  if  we  allow 
ten  days  for  the  fever  to  appear  after  the  ticks  have  crawled  on  the 
cattle  the  mystery  is  at  once  explained. 

The  explanation  of  unusually  prolonged  periods  of  incubation  is 
equally  simple.  They  are  associated  with  very  early  importations  of 
cattle  and  the  low  temperature  retards  the  development  of  the  young 
in  the  egg.  We  have  already  shown  that  this  development  may  be 
greatly  retarded  by  cold,  and  we  have  observed  periods  of  incubation 
ranging  from  twenty  to  forty-five  days  and  have  kept  eggs  over  winter 
which  developed  when  the  temperature  became  warm  enough  the  fol- 
lowing spring.* 

Billings  has  compiled  a table  (8,  p.  47)  embracing  ten  outbreaks  of 
Texas  fever  which  have  occurred  in  various  Western  States  since  1868. 
The  period  elapsing  from  the  date  of  exposure  to  that  of  the  first  death 
ranges  from  thirty-three  to  ninety  days.  Leaving  out  of  account  these 
two  extreme  periods,  the  remaining  ones  range  between  forty- six  and 
sixty-five  days.  The  short  period  of  thirty-three  days  is  probably  due 
to  the  fact  that  the  native  cattle  were  exposed  on  a field  which  had 
been  infected  some  time  before  and  on  which  the  tick  eggs  had  con- 
sequently undergone  more  or  less  development.  This  is  made  highly 
probable  by  putting  this  outbreak  with  the  one  after  it  in  the  table. 

(6)  Tolono,  111.,  June  25,  1868  (date  of  arrival  of  Texans) July  28  (first  death). 

Period  33  days. 

(7)  Sodorus,  111.,  June  1, 1868  (date  of  arrival  of  Texans) July  28  (first  death). 

Period  56  days. 

Tolono  and  Sodorus  are  on  the  same  railroad  and  but  5 miles  apart. 
The  Sodorus  fields  were  infected  June  1 and  the  period  of  incubation  is 
fifty-six  days,  the  usual  time.  The  Tolono  fields  were  most  likely  in- 
fected at  the  same  time,  since  the  first  death  occurred  at  both  places 
on  the  same  day.  That  they  were  not  also  infected  twenty- five  days 
later  we  do  not  pretend  to  gainsay.  At  this  time  of  the  year,  %.  e.,  June 
and  July,  the  period  of  thirty-three  days  is  somewhat  short  for  the  ap- 
pearance of  a new  generation  of  ticks,  and  the  explanation  given  will 
clear  up  this  difficulty.  Billings  has  furnished  a very  good  illustra- 
tion (8,  p.  47)  of  the  prolongation  of  the  period  between  infection  of 
pastures  and  the  appearance  of  the  disease  in  an  outbreak  at  Teka- 
mah,  Kebr.,  studied  by  him  in  1887.  The  Texans  infected  the  field 
as  early  as  Aj)ril  1 or  thereabouts,  but  the  disease  did  not  appear  until 
ninety  days  thereafter. 


See  p.  90. 
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There  is  general  unanimity  on  this  point,  that  a long  i)eiiod  elapses 
between  the  date  of  infection  of  a given  pasture  and  the  appearance  of 
the  disease,  so  that  further  illustrations  may  be  dispensed  with.  In 
searching  over  all  the  various  publications  on  this  subject  we  have  not 
yet  encountered  any  authentic  statement  which  gave  dates  to  support 
its  claims  that  Texas  fever  ever  appeared  on  a field  within  thirty  days 
of  the  time  that  it  was  entered  by  tick-bearing  cattle.  If  there  are  any 
such  outbreaks,  they  may  have  been  produced  either  by  ticks  winter- 
ing over  in  the  egg  or  by  an  infection  of  the  field  earlier  than  that 
actually  noted.  It  is  not  improbable  that  Southern  animals  may  acci- 
dentally carry  some  eggs  of  ticks  nearly  hatched  on  their  feet  or  other 
parts  of  their  body.  In  such  a case  disease  might  appear  several 
weeks  earlier.  The  same  would  be  true  if  ticks  which  have  once  at- 
tached themselves  to  cattle  may,  after  being  accidentally  torn  or  brushed 
off,  crawl  upon  natives,  provided  they  are  still  infectious. 

The  relation  of  young  ticks  to  Texas  fever  explains  why  natives  placed 
in  an  infected  inclosure  at  various  intervals  before  the  appearance  of  the 
young  ticks  will  all  contract  the  disease  at  the  same  time.  They  may 
mingle  with  freshly  arrived  Southern  stock  for  twenty  or  twenty-five 
days  before  becoming  infected.  If  removed  at  the  end  of  this  period 
before  the  appearance  of  young  ticks  they  remain  healthy.  (See  Expt. 
17,  page  111.)  We  now  understand  why  natives  placed  on  an  infected 
field  after  the  young  ticks  have  appeared  will  contract  Texas  fever  in 
ten  to  fifteen  days.  The  life  history  of  the  tick  likewise  explains  the  fre- 
quently observed  fact  that  Southern  cattle  lose  the  power  of  infecting 
N orthern  pastures  after  a certain  number  of  day  s.  W e have  already  stated 
that  the  ticks  on  Southern  cattle  gradually  disappear  as  they  become 
matured.  It  is  evident  that  when  all  have  dropped  oft,  the  power  of  the 
cattle  to  infect  fields  is  lost.  It  is  possible  to  give  the  exact  period 
of  time  required,  provided  we  know  the  time  which  has  elapsed  since 
Southern  cattle  left  their  pastures,  where  they  are  being  continually  in- 
fected with  young  ticks.  On  the  station  pastures  the  time  required  for 
all  the  ticks  to  disappear  was  twenty-five  to  thirty  days.  Very  soon 
thereafter  the  young  ticks,  descended  from  the  ticks  which  matured 
first,  appeared  on  all  cattle,  and  the  Southern  animals  again  became  in- 
fectious. The  maturation  of  the  second  generation  may  push  the  period 
of  disease  into  the  fall  and  thereby  rob  it  of  its  fiitality. 

We  now  likewise  understand  how  cattle  driven  slowly  northward 
lose  their  infection  after  a time.  As  soon  as  they  have  left  the  terri- 
tory where  ticks  abound  they  receive  no  more  accessions  of  young 
ticks  and  they  are  continually  dropping  mature  ones.  After  twei/ty-five 
to  thirty  days,  or  perhaps  sooner,  they  have  parted  with  all  and  are 
henceforth  harmless  to  Northern  stock. 

Let  us  now  review  briefiy  what  occurs  wlien  Boutlna  ii  ti(*k-bearing 
cattle  are  placed  on  the  same  inclosure  with  natives.  If  tlie  animals 
be  brought  together  early  in  July,  as  in  onr  experiments,  nothing  nu- 
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iisuiil  will  be  uoticed  lor  weeks.  Tlie  tieks  on  the  Southern  nnimals  slowly 
inaturej  swell  up,  and  drop  oil,  one  by  one,  so  that  after  three  or  four 
weeks  all  have  practically  disap])eared.  If  during  the  second  week  in 
August  the  cattle  be  carefully  examined,  young  ticks  will  be  found  at- 
tached to  the  skin  and  buried  within  the  coat  of  hair.  They  may  be 
overlooked  if  the  examiTiation  is  superficial  and  hasty.  A week  later, 
generally  in  the  third  week  in  August,  the  temperatures  of  all  exposed 
native  cattle  suddenly  rise  to  105o  or  107°  F.  within  a few  days  of  one 
another.  The  ticks  at  this  time  are  still  quite  small,  and  have  not  yet 
passed  through  the  second  molt.  Even  at  the  i)ost-mortem  examina- 
tion of  many  cases  only  small,  immature  ticks  are  found.  If  the  na- 
tives survive  the  attack,  the  ticks  mature,  swell  up,  and  droj^  off,” 
ready  to  give  birth  to  a second  generation  if  the  season  permits. 

THE  RELATION  OF  THE  CATTLE  TICK  TO  THE  MICROOROANISM  OF 

TEXAS  FEVER. 

The  hypothesis  which  seemed  most  plausible  after  the  experiments 
of  1889  was  that  the  tick,  while  withdrawing  the  blood  from  Southern 
cattle,  drew  out  in  it  the  Texas-fever  parasite,  which,  entering  into 
some  more  resistant  state,  perhaps  some  spore  state,  was  disseminated 
over  the  pastures  when  the  body  of  the  mother  tick  became  dis- 
integrated. These  spores  were  then  sui)posed  to  enter  the  alimentary 
tract  with  the  food  and  infect  the  body  from  this  direction.  The  later 
experiments,  however,  comxdetely  demolished  this  conception,  ileither 
the  feeding  of  adult  ticks  and  tick  eggs*  nor  the  feeding  of  grass*  from 
infected  pastures  gave  any  positive  results.  On  the  other  hand,  the 
unmistakable  outcome  of  the  experiments  was  that  the  young  tick  in- 
troduced the  infection  into  the  body.  This  fact  implies  two  possibili- 
ties. Either  the  tick  is  a necessary  or  a merely  accidental  bearer  of 
the  micro-parasite.  If  a necessary  bearer  of  the  infection,  we  must  as- 
sume that  the  latter  undergoes  certain  migrations  and  perhaps  certain 
changes  of  state  in  the  body  of  the  adult  tick  and  finally  becomes 
lodged  in  the  ovum.  Subsequently  it  may  become  localized  in  certain 
glands  of  the  young  tick  and  discharge  thence  into  the  blood  of  cattle. 
This  hypothesis  assumes  a complex  symbiosis  between  the  tick  and  the 
parasite  on  the  one  hand  and  the  cattle  and  the  tick  on  the  other.  Ac- 
cording to  another,  simpler  hypothesis  the  tick  would  be  merely  an  ac- 
cidental bearer  of  the  infection.  The  parasite  entering  the  body  of  the 
tick  with  the  blood  of  cattle  may  be  already  in  the  spore  state  or 
about  to  enter  uxmn  such  a state.  The  young  ticks,  as  they  are  hatched 
near  the  dead  body  of  the  female,  may  become  infected  from  this.  This 
infection,  clinging  to  their  mouth  x^arts,  is  introduced  into  the  blood 
of  the  cattle  to  which  they  subsequently  attach  themselves.  Further 
investigations  are  necessary  before  the  probable  truth  of  one  or  the 
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other  of  these  hypotheses  can  be  predicated  with  any  degree  of  cer- 
tainty. 

It  should  be  stated  that  the  contents  of  the  bodies  of  ticks  in  various 
stages  of  growth  have  been  examined  microscopically  with  considera- 
ble care.  The  abundant  particles  resulting  from  the  breaking  up  of 
the  ingested  blood  corpuscles  obscured  the  search  so  that  nothing  defi- 
. nite  has  thus  far  resulted  from  it.  The  very  minute  size  of  the  micro- 
organism renders  its  identification  Avell-nigh  impossible,  and  any  at- 
tempts will  be  fraught  with  great  difficulties. 

A question  of  much  interest,  but  one  upon  which  we  have  no  informa- 
tion, is  the  relation  of  the  cattle  tick  to  the  enzootic  Texas  fever  area. 
Is  the  distribution  of  the  tick  coextensive  with  that  of  the  Texas  fever 
micro-parasite,  or  does  their  distribution  obey  different  laws?  This 
question  could  be  solved  by  a thorough  investigation  of  a small  portion 
of  the  border  line  of  the  enzootic  territory.  This  border  line  probably 
depends  on  the  mean  annual  temperature,  and  hence  we  can  not  expect 
to  find  it  very  sharply  defined.  Ticks  may  extend  farther  north  durin  g 
some  seasons  than  others,  and  hence  there  may  be  a belt  or  strip  on 
which  cattle  are  partially  insusceptible  because  of  former  repeated 
attacks,  although  for  the  time  being  ticks  may  be  absent.  The  entire 
subject  is  at  present  speculative,  and  is  simply  referred  to  here  to  arouse 
the  attention  of  those  who  are  in  a position  to  record  observations 
concerning  it. 

THE  RELATION  OF  SOUTHERN  CATTLE  TO  THE  TEXAS-FEVER  IN- 
FECTION. 

What  has  already  been  said  concerning  the  tick  makes  it  certain  that 
aU  Southern  cattle  are  dangerous  when  they  bear  the  cattle  tick,  whether 
they  are  sick  or  healthy.  On  the  experiment- station  fields,  the  North 
Carolina  and  Texan  cattle  which  called  forth  Texas  fever  during  the 
four  years  of  the  investigation  were,  in  general,  healthy.  Two  cows  (Nos. 
63  and  112)  were  killed.  One  of  these  had  impoverished  blood,  although 
positive  signs  of  Texas  fever  were  not  detected.  Another  died  of  peri- 
tonitis. The  remainder  were  healthy,  improved  on  the  pastures,  and 
were  sold  at  the  beginning  of  winter  or  before. 

In  the  foregoing  pages  it  has  been  assumed  that  the  tick  obtains  the 
micro-parasite  from  Southern  cattle.  Without  demonstration  it  might 
be  claimed  with  equal  propriety  that  the  micro-i)arasite  belongs  essen- 
tially to  the  cattle  tick,  and  that  its  multiplication  in  the  body  of  sus- 
ceptible cattle  is  perhaps  an  accidental  phenomenon  against  which 
southern  cattle  have  been  amply  protected  by  frequent  infection.  Ex- 
periments made  latterly,  as  well  as  the  microscopic  examination  of  the 
blood,  prove  that  the  micro-parasite  is  harbored  by  Southern  cattle  in 
a state  of  health.  These  interesting  experiments,  as  far  as  they  have 
been  carried  up  to  the  present,  are  briefly  summarized  here.  The  com- 
plete record  will  be  found  in  the  appendix  under  each  case. 
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humdaUon  with  blood  of  healthy  North  Carolina  eotcs  soon  after  the 
latter  had  left  the  Southern  pasture.^ — On  July  0,  1802,  a native  cow, 
jSTo.  lOS,  received  into  a jugular  vein  28  cc.  of  blood  drawn  from  a 
jugular  vein  of  a North  Carolina  cow.  No.  217.  The  quantity  of  blood 
injected  was  large,  because  it  was  supposed  that  if  the  microorganisms 
were  present  at  all  in  the  Southern  (tattle  they  would  be  very  scarce. 
Tlie  blood  was  drawn  from  the  Southern  cow  by  piercing  the  wall  of 
the  vein  with  the  needle  of  a previously  sterilized  and  warmed  hypo- 
dermic syringe  holding  14  cc.,  and  injected  immediately  after  into  the 
exi)osed  jugular  of  the  native  cow  by  simply  piercing  the  wall  of  the 
vein.  The  entire  operation  lasted  about  two  minutes.  The  high  tem- 
])erature  became  continuous  oti  the  seventh  day  after  inoculation,  and 
the  number  of  red  blood  corpuscles  had  begun  to  fall  on  this  same 
day.  The  various  symptoms  of  Texas  fever  became  gradually  intensi- 
fied, and  the  animal  died  July  19,  thirteen  days  after  inoculation.  On 
the  day  before  death  the  urine  was  claret-colored.  The  autopsy  re- 
vealed the  usual  lesions  of  Texas  fever. 

On  the  same  day  No.  20G,  another  native  cow,  was  inoculated  in  the 
same  way  with  blood  drawn  from  a jugular  vein  of  North  Carolina  cow 
No.  216.  The  same  quantity,  28  cc.,  was  injected  as  before,  14  cc. 
being  injected  at  a time.  The  high  temperature  and  the  destruction 
of  red  blood  corpuscles  set  in  at  the  same  time  with  those  of  the  pre- 
ceding'case.  This  animal  did  not  die,  however.  After  passing  through 
a prolonged  fever  period  the  animal  slowly  recovered,  to  suffer  a relapse, 
which  kept  the  number  of  red  corpuscles  below  2,000,000  during  the 
whole  of  September. 

On  July  16,  ten  days  after  the  preceding  inoculations,  a third  cow, 
No.  219,  received  the  same  quantity  of  blood  into  a jugular  vein.  The 
blood  was  drawn  from  North  Carolina  cow  No.  216.  The  continuous 
high  temperature  began  July  24,  at  which  date  the  destruction  of  cor- 
puscles had  set  in.  The  further  history  of  this  case  is  very  similar  to 
that  of  the  preceding.  No.  206.  The  blood  corpuscles  continued  to  de- 
(irease  in  number  until  A ugust  6.  After  this  there  was  a slow  rise.  At 
the  end  of  August  a relapse  was  detected,  which  continued  throughout 
September. 

Inoculation  with  blood  of  healthy  North  Carolina  cattle  sometime  after 
the  latter  had  left  the  Southern  pasture. — On  August  15,  a steer.  No.  222, 
received  28  cc.  of  blood  drawn  from  North  Carolina  cow  No.  214.  The 
same  procedure  as  above  was  adopted.  The  disease  had  become  estab- 
lished by  August  25,  as  is  shown  by  the  high  temperature  and  the  marked 
reduction  in  the  number  of  red  corpuscles  on  this  day.  The  move- 
ment of  the  disease  was  markedly  slower,  so  far  as  this  latter  phenomenon 
is  concerned.  In  the  middle  of  September  a relapse  was  detected,  which 
was  still  in  progress  at  the  beginning  of  the  second  week  in  October. 

* For  the  examiuatiou  of  the  blood  of  the  Southern  cattle  see  appendix  under  each 
case. 
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On  Septeuiber  t),  ;i  (m)W,  No.  230,  leceiv^ed  tlie  same  quantity  of  blood 
from  No.  214  into  a Jugular  vein.  In  this  case  the  first  high  tempera- 
ture appeared  September  14,  and  by  October  1 the  number  of  red  cor- 
puscles had  fallen  to  2.2  million. 

These  positive  results  demonstrate  that  the  Texas  fever  microorgan- 
ism was  present  in  the  blood  of  North  Carolina  cattle  as  long  as  seventy- 
four  days  after  they  had  left  the  permanently  infected  territory.  One 
cow.  No.  217,  was  tested  once  on  the  ninth  dayj  another.  No.  21b,  was 
tested  on  the  ninth  and  the  twentieth  day;  a third  was  tested  on  the 
forty -ninth  and  the  seventy-fourth  day.  That  the  microorganism  was  the 
one  found  in  natives  infected  in  the  ordinary  way  on  pastures  was  dem- 
onstrated in  every  one  of  the  five  cases  by  a large  number  of  micro- 
scopic examinations.  No  difterence  whatever  could  be  detected.  More- 
over, three  out  of  the  five  inoculated  cases  passed  through  relapses  or  mild 
secondary  attacks,  in  which  the  stage  of  the  peripheral  coccus-like  body 
appeared  constantly  in  the  blood,  as  in  the  ordinary  mild  type  of  the  dis- 
ease. There  can  be  no  doubt,  therefore,  that  the  micro-parasite  trans- 
mitted in  the  blood  of  Southern  cattle  was  the  same  as  the  one  introduced 
into  the  blood  of  natives  by  the  cattle  tick. 

It  might  be  claimed  that  the  Southern  cattle  harbored  this  micro- 
parasite because  they  are  being  constantly  reinfected  by  the  cattle  tick. 
This  might  be  true  of  Nos.  210  and  217,  but  it  does  not  hold  for  No.  214. 
This  animal  was  one  of  the  four  from  which  the  ticks  had  been  carefully 
lucked  in  July,  so  that  at  the  date  of  the  last  inoculation  with  blood 
from  this  animal  it  must  have  been  entirely  free  from  ticks  for  at  least 
fifty  days,  and  it  had  received  no  fresh  accession  of  ticks  since  leaving 
its  native  pasture,  June  27  (seventy-four  days). 

Whether  the  Texas  fever  parasite  resides  permanently  in  the  bodies 
of  Southern  cattle  or  whether  its  presence,  after  all,  depends  on  that  of 
the  cattle  tick,  these  experiments  do  not  permit  us  to  decide  definitely 
at  present.*  From  an  economic  standpoint  this  is  of  little  importance, 
since  in  many  parts  of  the  permanently  infected  territory  of  the  Soutli 
ticks  are  present  during  the  entire  year. 

The  presence  of  the  parasite  in  Southern  cattle  does  not  seem  to  ma- 
terially affect  their  health,  although  it  may  maintain  a more  or  less  con- 
stant breaking  up  of  the  red  corpuscles  on  a small  scale,  which  would 
necessarily  tax  certain  vital  organs.  The  parasite  is  present  in  the  cir- 
culating blood  in  such  small  numbers,  however,  that  only  after  a most 

*The  production  of  disease  in  1891  by  ticks  wliicli  wintered  over  on  one  of  the 
fields  of  the  station  would  at  first  siglit  suggest  the  inlereuce  tliat  the  cattle  tick 
carried  the  parasite  through  the  winter  in  the  egg.  (See  ]).  90  and  No.  154.)  This 
does  not  follow  from  the  circumstances,  however,  for  there  were  in  the  same  iiiclosure 
Southern  cattle  which  had  heen  kept  over  one  or  two  years  for  purposes  of  reexposure. 
Ticks  hatched  in  si)ring  may  have  invaded  all  the  cattle  in  the  inclosure,  matnred 
and  dropped  off,  and  given  rise  to  another  generation,  which  ])roduced  the  disease 
late  in  August.  This  second  gcmeration  may  have  obtained  the  micro-parasite  from 
the  Southern  cattle. 
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tedious  microscopic  cxaminatioii  is  it  occasionally  ciH'oiinteied.  Tlie 
fact  that  Soiithem  cattle  rid  tlicmsclves  of  infectious  properties  on 
Northern  pastures  after  twenty-five  to  thirty  days  does  not,  therefore, 
imply  that  their  blood  is  no  longer  infectious.  It  simply  signifies  that 
they  have  rid  themselves  of  the  means  by  which  this  parasite  is  trans- 
mitted, namely,  the  cattle  tick. 

In  this  connection  the  reader  may  be  referred  to  the  various  South- 
ern animals  whose  blood  was  examined  at  one  time  or  another  during 
these  investigations.  Thus,  in  the  Appendix,  estimates  will  be  found  of 
the  number  of  red  blood  corpuscles  of  Nos.  121,  123,  124,  126,  216,  and 
217,  obtained  at  intervals  after  their  removal  from  southern  pastures 
varying  from  two  to  ten  weeks.  The  number  was,  in  general,  fully  up 
to  the  level  maintained  by  the  natives  used  in  the  experiments.  There 
are,  also,  records  of  a few  southern  animals  kept  on  the  station  grounds 
for  longer  periods,  and  subsequently  exposed  to  Texas  fever  infection 
fresh  from  the  South.  Thus,  No.  117  exposed,  in  winter,  five  months 
after  arrival  from  the  South,  Nos.  32,  62,  and  59  exposed  one  year 
thereafter,  and  Nos.  55  and  60  two  years  thereafter,  show  the  normal 
number  of  red  corpuscles. 

The  discussion  which  has  raged  so  persistently  about  the  health  of 
Southern  cattle  has  outlived  its  usefulness  or  suggestiveness,  for  it 
does  not  matter  in  what  condition  they  are.  So  far  as  our  evidence 
goes — and  this  is  very  strong — they  are  quite  harmless,  provided  they 
do  not  carry  the  cattle  tick.  Hence  there  is  no  necessity  for  going 
into  a review  of  the  statements  of  Gamgee,  the  Metropolitan  Board, 
and  of  F.  S.  Billings  on  this  point.  It  is  not  claimed  that  Southern 
cattle  may  not  and  do  not  contract  Texas  fever.  It  is  highly  probable 
that  every  Southern  calf  has  to  go  through  the  process  of  natural  inoc- 
ulation and  reinoculation  to  a greater  or  less  extent,  and  we  have  the 
records  of  several  calves  of  Southern  parents  (Nos.  86  and  87)  which 
passed  through  a mild  form  of  the  disease.  It  is  likewise  probable  that 
a certain  percentage  of  Southern  animals  which  have  not  been  suffi- 
ciently exposed  while  young  may  contract  Texas  fever  in  adult  life 
under  abnormal  conditions.  It  is  not  impossible  that  under  the  in- 
fluence of  prolonged  marches,  crowding  in  cattle  cars  and  on  vessels, 
with  insufficient  air  and  food,  the  natural  resistance  of  the  body  may 
break  down  and  the  mild  or  unobserved  infection  break  out  into  an 
acute  disease.  These  are  possibilities  as  yet  unproved,  but  they  are 
by  no  means  ignored  when  we  state  that  Southern  cattle,  to  all  appear- 
ances healthy,  do  transmit  Texas  fever,  and  it  is  not  necessary  that 
they  have  any  symptoms  of  disease,  recognizable  by  clinical  methods, 
to  make  them  dangerous.  We  do  not  now  wish  to  enter  into  any  phi- 
losophical discussion  as  to  what  constitutes  disease.  From  a practical 
economic  standpoint  we  must  maintain  that  Southern  cattle  may  be 
healthy  and  yet  be  the  cause  of  Texas  fever. 

The  various  hypotheses  which  observers  have  framed  concerning  the 
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infectious  eluimcter  of  the  excreta  of  cattle,  the  saliva  hypothesis  of 
Detmers,  the  manure  hypothesis  of  Billings,  or  the  urine  hypothesis  of 
others  must  now  he  considered  as  unfounded  so  far  as  these  excreta  are 
(t aimed  to  be  the  direct  source  of  the  disease,  since  the  excreta  of 
Southern  cattle  on  ISTorthern  fields  can  not  produce  Texas  fever.  In 
those  experiments  (p.  Ill)  which  demonstrate  that  Southern  cattle  may 
pasture  Avith  susceptible  Northern  cattle  throughout  the  summer  with- 
out imparting  disease,  provided  all  ticks  be  removed,  we  have  all 
the  necessary  proof  for  refuting  these  hypotheses,  since  the  excreta  and 
secretions  of  all  kinds  are  left  on  the  field.  The  only  object  missing 
is  the  cattle  tick. 

SICK  NATIVES  AS  SOURCES  OF  INFECTION  WHEN  THE  CATTLE  TICK 

IS  PRESENT. 

This  matter  has  called  forth  much  discussion  by  scientific  observers 
as  well  as  by  cattle-owners.  It  is  a question  of  considerable  importance 
to  determine  whether  cattle  which  have  contracted  Texas  fever  in  the 
ordinary  way  may  transmit  it  to  other  natives  coming  in  contact  with 
them.  That  such  transmission  must  be  very  rare  is  evident,  otherwise 
there  would  have  been  no  discussion  and  no  divergent  opinions.  It  is 
certainly  a very  curious  fact  that  animals,  AAdiich  are  afiected  with  an 
infectious  disease  contracted  indirectly  through  the  presence  of  certain 
presumably  healthy  cattle,  should  not  also  transmit  the  same  disease  to 
other  susceptible  cattle.  Theoretically,  there  is  nothing  opposed  to  the 
view  that  sick  natives  may  infect  other  natives,  and  we  shall  show  that 
they  actually  do  so ; but  the  conditions  under  which  this  infection  takes 
l)lace  are  rarely  realized,  and  hence  very  little  disease  due  to  natives 
comes  under  observation.  The  fact  that  the  disease  may  be  transmit- 
ted from  sick  to  healthy  natives  directly  by  injections  of  blood  into  the 
veins  does  not  help  us  in  solving  the  problem  before  us,  since  the  dis- 
ease is  not  conveyed  in  this  way.  If  we  turn,  however,  to  the  life  his- 
tory of  the  tick  we  shall  find  the  explanation  sought. 

Sick  natives  have  ticks  on  them.  But  only  those  which  survive  the 
disease  or  die  after  a prolonged  attack  ripen  the  tick  on  their  bodies. 
Those  which  die  of  an  acute  attack  in  a short  time  after  infection  have 
only  immature  ticks  on  them.  If  the  fever  has  occurred  early  enough 
in  the  season  to  permit  a second  generation  of  ticks  to  appear  before 
the  cold  weather  arrives,  we  may  expect  Texas  fever  on  fields  on  which 
sick  natives  only  have  i)astured.  Usually  the  first  outbreak  occurs  in 
August,  and  the  second,  to  be  looked  for  in  late  September  or  early 
October,  is  so  mild  as  to  j)ass  unobserved.  If,  however,  the  first  out- 
break occurs  in  »July,  the  second  may  appear  in  September  and  perhaps 
be  of  greater  vir  ulence. 
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111  order  to  test  this  problem  the  following  experiment  was  carried 
out: 

In  1890  Field  IV  (see  Fig.  5,  p.  99)  was  set  aside  to  be  infected  with 
sick  natives  only.  The  following  si(*k  animals  were  introduced: 

Ai(fiust  21. — No.  49  and  calf  No.  85  exposed  in  Field  VI  since  July  4;  elevated  tem- 
perature since  August  19. 

August  21. — No.  105,  exposed  in  Field  VIII  (ticks  only)  July  4;  elevated  tempera- 
ture since  August  13. 

September  3. — No.  50,  exposed  in  Field  VI  July  4;  elevated  temperature  since  Au- 
gust 27. 

September  5. — ^No  47,  exposed  in  Field  VIII  (ticks  only)  August  21 ; elevated  tempera- 
ture since  September  1. 

September  8. — No.  135,  exposed  in  Field  VIII  (ticks  only)  August  21;  elevated  tem- 
perature sin  ce  August  30. 

From  tlie  notes  of  the  appendix  it  will  be  seen  that  all  these  cases 
excepting  the  calf  went  through  a severe  attack  of  Texas  fever,  to 
which  Ko.  47  and  Ko.  50  succumbed.  The  field  was  therefore  infected, 
so  far  as  this  was  possible,  by  sick  natives. 

In  this  field  were  placed  two  natives  (l^os.  132,  133)  on  August  21. 
These  animals  passed  through  a mild  but  undoubted  attack  of  Texas 
fever.  In  both,  blood  parasites  were  observed  early  in  October,  and 
the  number  of  red  corpuscles  shows  evidence  of  infection  after  the 
middle  of  September.  Though  this  experiment  is  snfiicient  to  demon- 
strate the  ability  of  sick  natives  to  infect  jiastures,  a much  more  obvi- 
ous and  striking  result  might  be  obtained  by  an  early  infection  of  the 
fields.* 

There  are  several  instances  reported  of  the  transmission  of  disease 
by  sick  natives.  The  Metropolitan  Board  of  I^ew  York  City  reported 
an  outbreak  of  Texas  fever  among  cattle  at  Hamptonburg,  Orange 
County,  Y.  (1,  p.  954),  due  to  the  importation  of  native  cows  from 
Painesville,  Ohio,  on  the  Lake  Shore  Railroad,  over  Avhich  a large  num- 
ber of  Texas  cattle  had  been  passing.  The  disease,  supposed  to  have 
been  introduced  by  the  Ohio  natives,  broke  out  in  October,  18G8,  and 
deaths  occurred  as  late  as  October  24  and  27.  The  cows  brought  from 
Ohio  were  received  August  25,  and  deaths  occurred  among  them  on 
that  day  and  up  to  September  10.  It  is  also  stated  that  several  native 
cows  died  of  Texas  fever  fourteen,  sixteen,  and  nineteen  days  after  ex- 
posure to  these  infected  natives.  This  last  statement  is  open  to  ques- 
tion, for  if  our  deductions  be  correct  and  the  general  experience  of  those 
who  have  observed  Texas  fever  be  trustworthy,  it  would  take  from  one 
and  a half  to  two  months  for  such  infection  to  take  place. 

A very  good  illustration  of  the  infecting  power  of  diseased  natives 
is  that  given  by  F.  S.  Billings  (8,  p.  41).  According  to  his  state- 
ment 1,100  Texan  cattle  reached  Tekamah,  ISTebr.,  March  30-31,  1887. 


* A similar  experiment  (p.  105)  in  the  artificially  heated  stable  with  the  progeny 
of  ticks  matured  on  sick  natives  is  not  conclusive  on  this  point. 
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Twenty-one  native  eows  put  into  one  of*  the  infec'ted  pastures  May  1 
began  to  die  early  in  July.  On  flune  11),  twenty-four  native  steers 
broke  into  a i)astnre  infected  April  1-15  by  the  Texan  cattle.  They 
were  returned  next  day  to  a pasture  containing  114  natives.  The 
twenty-four  steers  began  to  show  signs  of  disease  July  9,  and  only  two 
recovered.  Curiously  enough  Texas  fever  broke  out  among  the  114 
natives,  and  several  were  found  dead  September  21.  These  circum- 
stances are  all  perfectly  intelligible,  if  we  apply  the  facts  which  we 
have  worked  out  concerning  the  life  history  of  the  cattle  tick  and  its 
relation  to  Texas  fever.  It  is  to  be  regretted  that  Billings  did  not  make 
any  observations  on  the  ticks  present  on  the  infected  cattle. 

We  will  take  it  for  granted  that  the  Texan  cattle  brought  cattle  ticks 
with  them,  and  that  riije  females  dropped  on  the  pastures  about  Teka- 
mah,  ^^ebr.,  from  April  1 to  April  15.  We  have  received  such  from 
North  Carolina  in  midwinter  which,  confined  in  a paper  box  in  the  lab- 
oratory, promptly  laid  a large  number  of  eggs.  It  might  be  claimed  that 
at  this  date  the  low  temperature  would  destroy  the  ticks  entirelj^  It 
is  true  that  low  temperatures  interfere  with  the  growth  of  ticks  on  cat- 
tle and  with  the  development  of  the  young  tick  in  the  egg,  but  the  em- 
bryo is  not  destroyed  and  sim^^ly  lies  dormant  until  the  Avarmer  season 
approaches.  Thus  on  the  exx)eriment  station  ticks  (probably  in  the 
egg)  actually  wintered  over  on  a A\moded  pasture  in  1890-^91.  We 
are  indebted  to  the  Weather  Bureau  for  the  daily  maximum  and  mini- 
mum temperature  of  De  Soto,  Nebr.,  about  25  miles  south  of  Teka- 
mah,  from  March  30  to  May  15,  1887.  From  this  table  AA^e  learn  that 
the  thermometer  fell  at  night  beloAv  32°  F.  only  seven  times  after  March 
30,  and  that  on  April  8 the  maximum  temperature  A\as  92®  F.  There 
was  nothing  in  the  weather,  therefore,  to  prevent  the  ripe  ticks  laying 
their  eggs.  The  young  ticks  probably  did  not  hatch  before  the  middle  of 
June,  because  the  twenty-one  native  cows  which  Avere  put  on  an  infected 
pasture  did  not  begin  to  die  until  early  in  July.  The  twenty-four  steers 
which  broke  into  an  infected  pasture  June  19  began  to  show  signs  of 
disease  at  about  the  same  time  (July  9).  This  short  period  of  tAventy 
days  indicates  that  the  ticks  Avere  probably  just  hatched  Avhen  these 
steers  broke  in. 

The  time  of  infection  of  the  large  lot  of  natives  by  these  steers  may 
be  easily  calculated.  They  retTirned  from  the  infected  pastures  June  20 
with  young  ticks  on  them.  If  we  alloAv  twenty  to  twenty-five  days  lor 
maturing,  seven  to  ten  days  for  egg-laying,  twenty  days  for  hatching, 
ten  to  fifteen  days  for  the  api)earaii(*e  ot  the  fever,  and  seven  to  four- 
teen days  for  the  first  fatal  case,  aa^c  have  in  all  sixty-four  to  eighty-four 
days  from  June  20  for  the  first  death  among  the  natives  infected  by  na- 
tives. This  could  bring  us  to  August  23  or  September  12  ns  the  ])roba- 
ble  date  of  the  appearance  of  the  disease  originating  from  ticks  AvhicJi 
matured  on  native  cattle.  The  actual  date  was  September  21.  Or  we 
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may  calculate  it  in  another  way.  When  Southern  cattle  infect  the 
gTouiid  by  simply  passing  over  it,  they  do  so  by  dropping  ripe  ticks  ready 
to  lay  their  eggs.  In  sncli  a case  we  usual ly  tiiid  a period  of  tifty-five 
to  sixty  days  elapse  before  the  first  death.  In  the  case  before  us  the 
twenty-four  steers  which  broke  into  the  infected  pasture  June  19  brought 
only  young  ticks  with  them.  Hence  to  the  usual  period  of  fifty-five  to 
sixty  days  we  must  add  twenty  to  twenty-five  days  to  allow  the  ticks 
on  the  native  steers  to  ripen.  This  would  make  tlie  period  seventy-five 
to  eighty-five  days  and  the  first  death  might  0(;cur  between  Sei)tember 

and  September  Id,  xn’ovided  the  case  were  acute  and  rapidly  fatal,  as 
is  the  case  in  midsummer. 

The  mortality  of  such  secondary  outbreaks  due  to  sick  natives  is  prob- 
ably very  low.  In  the  case  before  us  we  are  not  told  definitely  by  Bill- 
ings how  many  of  the  111  head  exposed  to  sick  natives  succumbed,  ex- 
cepting that  several  were  dead  on  a certain  date.  It  has  already 
been  stated  that  only  those  natives  which  survive  or  die  after  pro- 
longed illness  can  mature  ticks  on  their  bodies.  Hence  where  the  mor- 
tality is  very  high,  the  ticks  may  mature  in  but  small  numbers,  so  that 
the  secondary  outbreak  due  to  sick  natives  maybe  mild  for  this  reason 
as  well  as  on  account  of  the  advanced  season;  for  there  seems  to  be, 
up  to  a certain  point,  a more  or  less  direct  relation  between  the  number 
of  ticks  which  attack  cattle  and  the  severity  of  the  disease. 

In  regard  to  the  infectious  character  of  sick  natives  it  may  be  con- 
cluded that  the  infection  really  exists  and  it  may  be  transmitted  to 
other  natives  by  the  cattle  tick.  The  severity  of  the  secondary  dis- 
ease will  depend  upon  the  time  of  the  first  outbreak  among  the  natives 
ami  upon  the  number  of  ticks  matured.  It  is  as  a whole  not  a very 
serious  element  and  the  losses  result  mainly  from  the  impoverished 
condition  of  the  animals  which  pass  through  such  attacks. 


SICK  NATIVES  ARE  HARMLESS  WHEN  THE  CATTLE  TICK  IS  ABSENT. 

This  investigation  is  largely  of  theoretical  interest  in  confirming  the 
experiments  which  demonstrate  that  Texas  fever  is  not  transmitted 
from  Southern  to  Northern  stock  without  the  intermediation  of  the 
cattle  tick.  Natives  are  not  supposed  to  be  sick  excepting  as  they  are 
infected  by  the  cattle  tick,  hence  the  existence  of  sick  natives  without 
ticks  must  be  of  such  rare  occurrence  that  it  is  of  no  iiractical  impor- 
tance. Ill  the  following  experiment  the  disease  was  produced  in  na- 
tive cattle  by  the  intravenous  injection  of  blood  drawn  from  the  jugular 
vein  of  healthy  Southern  cattle.  For  a more  complete  discussion  of 
these  inoculations  the  reader  is  referred  to  page  119  and  to  the  history 
of  the  individual  cases  mentioned  below  in  the  appendix.  Here  we 
simply  mention  the  fact  that  the  disease  was  actually  produced  and 
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that  two  natives,  i)laced  with  such  cases  as  controls,  remained  well,  as 
is  indicated  in  the  annexed  table: 


Date. 

No. 

Quantity 
of  blood  in- 
jected into 
vein. 

Source  of 
blood. 

Remarks. 

1892. 
July  6 

198 

28  (5C 

N.  C.  cow,  217  . 

Disease  begins  July  13.  Cow  dead  July  19. 

Disease  begins  July  13.  Acute  attack  followed  by  re- 

J  uly  6 

206 

28  cc 

N.  C.  cow,  216  . 

July  16 

219 

28  cc 

N.  C.  cow,  216  . 

lapse  in  September.  Recovery. 

Disease  begins  July  13.  Acute  attack  followed  by  re- 
lapse in  September.  Recovery. 

Di.sease  begins  August  18.  Recovery. 

Aug.  15 

222 

28  cc 

N.  C.  cow,  214  . 

Sept.  9 

230 

28  cc 

N.  C.  cow,  214  . 

Disease  begins  September  14.  Recovery. 

July  16 
Aug.  15 

218 

221 

October  1,  exposure  negative. 
October  1,  exposure  negative. 

The  disease  began  in  this  field  as  early  as  July  13.  Five  animals 
had  passed  through  the  disease  and  one  had  died  on  it.  The  control 
No.  218  had  been  in  it  from  July  16,  i.  e.^  11  days  up  to  October  1 with- 
out manifesting  the  slightest  signs  of  infection.  The  second  control 
spent  46  days  in  this  inclos  ure  up  to  October  1,  with  the  same  negative 
outcome. 

MAY  TEXAS  FEVER  BE  COMMUNICATED  BY  AGrENCIES  OTHER  THAN 

THE  CATTLE  TICK? 

We  have  seen  in  the  foregoing  pages  that  the  transmission  of  Texas 
cattle  fever  may  be  prevented  entirely  by  removing  the  ticks  from 
Southern  cattle  in  such  a way  that  a new  generation  is  supj)ressed. 
We  have  likewise  seen  that  sick  natives  may  remain  in  the  same  in- 
closure with  healthy  natives  for  months  without  transmitting  the  dis- 
ease to  them,  provided  the  sick  natives  have  no  ticks  on  them,  or,  in 
other  words,  provided  the  disease  has  been  produced  by  direct  inocu- 
lation. These  facts  go  far  toward  bringing  us  to  the  conclusion  that 
no  outbreaks  of  Texas  fever  are  produced  without  ticks.  Yet  we  can 
not  deny  the  possibility  of  a conveyance  of  the  disease  by  other  agen- 
cies, for  this  possibility  is  demonstrated  by  the  fact  that  by  a direct 
transferrence  of  blood  Ironi  sick  natives,  and  even  from  healthy  South- 
ern animals,  the  disease  may  be  reproduced  with  all  its  characteristic 
virulence.  We  know  as  yet  so  little  of  the  ectogenic  life  of  the  Texas 
fever  i)arasite  that  whatever  hypotheses  may  be  made  must  remain 
such  until  our  knowledge  has  become  more  defined.  Meanwhile  we 
may  formulate  certain  j)ossibilities  of  transmission  without  the  aid  of 
the  cattle  tick  to  call  the  attention  of  future  observers  to  tluon. 

It  is  possible  that  the  disease  maybe  conveyed  by  insects,  which 
X)ierce  the  skin  and  draw  blood.  Such  xmsts,  when  moving  from  sick 
to  healthy  animals  very  rajudly,  may  carry  enough  blood  on  their 
mouth  Darts  to  inoculate  healthy  animals.  But  under  such  circum- 
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stances  several  factors  come  into  play,  sucli  as  the  probable  destruc- 
tion of  the  micro-parasite  by  drying  and  other  unknown  agencies, 
and  the  probability  that  the  quantity  of  blood  is  too  small  to  contain 
any  parasites.  Moreover,  a single  parasite,  or  even  a few  parasites, 
may  not  produce  anything  more  than  a mild,  unnoticed  affection.  The 
possibility  of  direct  inoculation  by  insects  may  depend  on  the  distri- 
bution of  insects  which  draw  blood.  In  the  District  of  Columbia 
Texas  fever  was  not  carried  by  insects,  with  the  i)ossible  exception  of 
a single  instance,  to  be  described  below,  during  the  four  summers  of 
work  from  1889  to  1892,  inclusive,  although  the  very  best  opportunities 
were  offered  them  to  carry  on  direct  inoculation,  especially  during  the 
present  summer.  There  may  be  parts  of  our  country,  however,  where 
such  direct  inoculation  from  sick  to  healthy  natives  in  midsummer  is 
favored  by  the  presence  of  certain  insects  not  to  be  found  near  Wash- 
ington. 

If  we  consider  for  a moment  the  probability  of  an  infection  of  native 
from  Southern  cattle  directly  by  means  of  flies,  etc.,  we  shall  find  it 
very  slight.  Though  we  now  know  that  Texas  fever  parasites  exist  in 
the  blood  of  presumably  healthy  Southern  animals,  we  must  regard 
these  parasites  so  scarce  in  number,  if  we  are  to  be  guided  by  the  micro- 
scopic examinations  of  the  blood,  that  insects  can  not  draw  enough 
blood  to  become  dangerous.  The  infection  of  natives  by  Southern  ani- 
mals in  this  way  must  be  considered  probable  only  when  authentic 
cases  of  this  disease  are  on  record  which  appeared  ten  or  fifteen  days 
after  contact  with  Southern  cattle,  'provided  the  ground  has  not  heen  pre- 
viously infeeted  with  tiehsfrom  other  Southern  herds.  There  seems  to  be 
no  carefully  investigated  outbreak  of  Texas  fever  on  record  which  oc- 
curred within  thirty  days  of  the  ground  infection  or  of  contact  with 
Southern  animals. 

In  case  Southern  droves  of  cattle  contain  animals  actually  diseased 
with  Texas  fever,  their  blood  would  contain  more  parasites  thah  that 
of  the  healthy,  and  hence  might  serve  more  readily  as  an  inoculating 
fluid  for  insects,  but  Southern  animals  and  natives  are  not  allowed  to 
mingle  so  as  to  bring  this  about.  The  disease  is  produced,  in  most  cases, 
Avhere  Southern  and  native  cattle  do  not  come  in  contact  at  all.  If 
Insects  distribute  Texas  fever  they  could  only  do  it  accidentally,  and 
hence  the  result  would  be  a few  isolated  cases.  But  Texas  fever  at- 
tacks 90  to  95  per  cent  of  all  natives. 

Texas  fever,  as  elucidated  in  the  foregoing  pages,  is  essentially  a 
disease  of  the  blood.  The  parasite  producing  it  must  be  transferred  in 
some  manner  from  the  blood  of  one  animal  to  that  of  another.  There 
is  no  evidence  to  support  the  view  that  it  may  gain  entrance  by  way 
of  the  digestive  tract,  and  hence  several  channels  by  which  the  micro- 
parasite might  get  into  the  body  are  necessarily  cut  off.  Though  the 
parasite  is  very  likely  present  in  the  discharges  and  the  urine  of  the 
sick,  and  perhaps  in  smaller  numbers  in  the  excretions  of  Southern 
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animals,  yet  pastures  infected  by  siicli  excretions  are  not  infections. 
In  1890  the  following  experiment  was  made  : 

Blood  and  spleen  pulp  from  several  natives  which  had  succumbed  to 
Texas  fever  was  scattered  over  the  ground  in  In  closure  Y,  and  two 
natives  (Nos.  109  and  136)  pastured  in  it  from  August  25  to  November. 
There  was  no  trace  of  Texas  fever  discovered  in  either  case,  although 
the  blood  was  examined  at  three  different  times.  The  number  ofblood 
corpuscles  in  one  of  these  animals  (No.  136)  was  below  normal,  but  as 
it  remained  at  this  low  point  throughout  the  season,  and  as  the  animal 
had  some  vaginal  discharge,  the  low  number  must  have  been  due  to 
disturbances  of  the  generative  organs.  In  the  other  animal  the  red 
corpuscles  remained  above  5.7  millions. 

Perhaps  the  best  evidence  which  can  be  adduced  that  the  excre- 
tions do  not  have  anything  to  do  in  transmitting  the  disease  is  the  ex- 
periment in  which  healthy  natives  were  exposed  to  sick  natives  free 
from  ticks  for  months  without  any  result. 

The  only  exception,  and  this  a doubtful  one,  to  the  general  result  of 
our  experiments  and  experiences  at  the  station,  that  Texas  fever  ap- 
pears only  with  ticks  on  native  cattle,  occurred  in  1891.  Eield  XII 
(see  Fig.  7,  p.  108)  was  used  only  for  the  storing  of  unused  healthy  cattle 
during  the  course  of  the  exi^eriments  of  that  summer.  In  this  field  a 
cow  was  kept  (No.  168)  ui)on  which  bleeding  had  been  performed  a 
number  of  times  for  the  study  of  changes  going  on  in  the  blood  in 
anpemic  conditions.  The  examination  of  the  blood  in  this  case  began 
August  3 and  was  continued  at  intervals  to  September  8.  The  animal 
was  led  out  of  the  field  during  each  examination  to  a box,  into  which 
she  was  fastened  during  the  venesection  and  the  collection  of  the 
blood.  On  September  1 No.  162  was  received  and  placed  in  this  field. 
On  September  26  she  was  observed  to  be  dull  and  to  refuse  to  eat. 
TUe  temperature  on  September  28  was  over  lOl^  F.  On  the  follow- 
ing day  the  animal  was  found  dead.  The  autops}^  revealed  an  acute 
case  of  Texas  fever,  with  an  enormous  infection  of  the  red  corpus- 
cles of  the  blood  witli  the  Texas-fever  x^arasite.  An  examination  of 
the  other  animals  in  this  field  showed  that  only  one  other  was  dis- 
eased. This  was  the  case  upon  which  venesection  had  been  practiced 
and  whose  blood  had  been  examined  last  on  Seiitember  8.  How  was 
this  infection  brought  about?  In  a preliminary  report*  the  proba- 
bility of  direct  inoculation  by  flies  was  emx>hasized.  The  disease  had 
api)eared  on  the  station  as  early  as  August  8 in  those  cases  artificially 
infected  with  young  ticks,  and  it  ax)peared  subsequently  in  the  general- 
control  Field  VI.  Hence  the  oi)iiortunity  was  afforded  for  the  convey- 
ance of  the  virus  by  insects  from  sick  animals.  Instead  of  this  (ihan- 
nel  of  infection  there  is  one  other  |K)Ssible  one.  TIumgh  no  ticks  could 
be  found  on  tlie  animals  in  this  field,  a,  lew  may  have  been  carricnl  ther(‘ 
in  the  course  of  the  season,  or  they  may  liave  crawled  there.  A few 
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ticks  on  an  animal  may  have  been  overlooked,  since  they  are  still  quite 
small  when  animals  succumb  in  the  acute  stage.  Moreover,  they  may 
have  attached  themselves  in  places  not  regularly  selected  by  the  young 
ticks  (inner  aspect  of  thighs  and  escutcheon),  in  which  case  they 
would  have  been  quite  certainly  overlooked.  On  the  whole  we  must 
confess  that  the  infection  of  these  two  animals  is  a matter  the  obscur- 
ity of  which  can  not  be  cleared  up.  They  are  the  only  cases  of  Texas 
fever  which  have  occurred  on  the  station  fields  during  the  four  sum- 
mers of  experimentation  which  are  not  directly  traceable  to  Southern 
cattle  carrying  ticks,  to  ticks  alone,  or  to  direct  transferrence  of  blood 
from  sick  native  or  healthy  Southern  animals  to  susceptible  natives  by 
inoculation. 
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IMMUNITY  IN  SOUTHERN  CATTLE. 

It  has  been  stated  by  some  observers  that  Southern  cattle  soon  lose 
their  immunity  against  Texas  fes  er  after  they  have  been  taken  to 
Northern  pastures,  and  that  they  are  liable  to  be  attacked  by  this  dis- 
ease after  having  been  away  from  the  permanently  infected  territory 
for  a year  or  longer.  These  statements,  so  far  as  we  know,  are  not 
based  niYon  experimental  evidence,  but  upon  observation  of  natural 
outbreaks,  and  hence  the  evidence  is  likely  to  be  weak  in  one  or  more 
Xioints.  As  we  were  more  or  less  favorably  situated  to  test  these  state- 
ments, some  of  the  Southern  animals  were  kept  on  the  station  grounds 
for  one  or  two  winters  and  then  reexposed  to  freshly  imported  Southern 
animals  together  with  Northern  stock.  These  experiments  are  a part 
of  those  already  described  in  connection  with  ticks,  and  the  following 
numbers,  therefore,  belong  to  the  original  experiments. 

Experiment  8 {exposure  of  native  to  Texan  cattle^  page  100). — In  addi- 
tion to  the  natives,  a Southern  animal  (No.  62),  brought  from  North 
Carolina  in  1889,  was  exxiosed  on  this  field  September  25,  1890,  with  a 
native  (No.  74).  The  latter  died  October  16,  while  the  Southern  animal 
appeared  not  to  be  affected.  The  blood  was  examined  three  times. 
The  corjiuscles  did  not  fall  below  five  and  one-half  millions.  All  adult 
natives  exx)osed  in  this  inclosure  during  the  summer  succumbed  to 
Texas  fever. 

Ex])eriment  9 {exposure  of  natives  to  North  Carolina  eattle,page  100). — 
In  addition  to  the  natives  placed  in  this  inclosure,  the  following  North 
Carolina  cattle  of  the  previous  year  were  introduced  July  4, 1890; 

No.  32  (heifer,  3 years).  Exposure  uegative. 

No.  59  (cow,  5 years).  Exposure  negative. 

No.  87  (calf  of  No.  59,  31  months).  Slight  infection. 

No.  61  (steer,  2 years).  Exposure  negative. 

No.  67  (cow,  5 years).  Exposure  negative. 

No.  86  (calf  of  No.  67,  2 months).  Slight  infection. 

From  this  table  it  will  be  seen  in  the  first  place  that  none  of  the  cat- 
tle died  or  became  visibly  diseased.  In  Nos.  32  and  59  the  blood  was 
examined  Seiffember  3,  when  all  exposed  natives  were  either  sick  or 
dead,  and  found  normal.  Nos.  61  and  67  were  not  examined  in  this 
way.  In  case  of  the  two  Soutliern  calves  descended  from  Southern 
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parents,  but  born  on  the  station,  there  was  a slight  infection  charac- 
terized by  the  presence  of  the  intraglobular  coecus-like  stage  of  the 
Texas-fever  i)arasite.  In  No.  87  these  were  detected  September  20, 
but  the  blood  corpuscles  did  not  fall  below  five  millions,  as  far  as  the 
few  examinations  are  evidence.  In  No.  8G,  the  younger  calf,  there  was  a 
decided  fall  in  the  number  of  red  corpuscles  associated  with  the  pres- 
ence of  the  parasite  in  the  same  stage  as  in  No.  87.  The  corpuscles 
numbered  but  three  and  one-half  millions  October  30. 

Experiment  14  (exposure  of  natives  to  North  Carolina  cattle^  page  107). — 
In  addition  to  the  natives  placed  in  this  field  the  following  Southern 
animals  were  introduced  July  2,  1891: 

No.  55  (cow,  5 years  old,  from  North  Carolina  in  1889).  Exposure  negatwe. 

No.  62  (heifer,  3 years  old,  from  North  Carolina  in  1889,  exposed  in  1890).  Exposure 
negative. 

No.  121  (cow,  4 years  old,  from  Texas  in  1890).  Exposure  negative. 

No.  126  (cow,  6 years  old,  from  Texas  in  1890).  Exposure  negative. 

These  four  exposures  proved  negative  (so  far  as  any  outward  signs 
of  disease  are  concerned).  No.  55  had  been  away  from  Southern  pas. 
tures  and  not  reexposed  for  two  years.  Her  blood  August  29  was 
normal.  The  blood  of  Nos.  62,  121,  and  126  was  not  examined.  In 
these  experiments  the  examination  of  the  blood  was  not  carried  on 
systematically,  and  hence  no  very  definite  conclusions  can  be  drawn  as 
to  the  presence  or  absence  of  all  disease.  However,  Jhe  examination 
of  the  blood  of  adults  when  made  was  negative.  It  is  evident  that  the 
immunity  of  Southern  cattle  is  not  lost  in  one  year  or  in  two  years. 
And  by  this  we  mean  insusceptibility  so  far  as  a severe  attack  is  con- 
cerned, for  none  of  the  adults  showed  any  signs  of  disease,  while  none 
of  the  exposed  natives  resisted. 

It  is  especially  interesting  to  note  that  the  tAvo  Southern  calves  ex- 
posed for  the  first  time  were  not  entirely  insusceptible.  A mild  form 
of  the  disease  was  detected  late  in  the  season,  and  it  is  not  beyond 
probability  to  assume  that  they  may  have  been  slightly  affected 
through  the  entire  summer.  This  seems  to  make  it  probable  that 
Southern  animals  acquire  at  least  some  of  their  immunity  by  mild  at- 
tacks very  early  in  life. 

NATURAL  IMMUNITY  OF  NORTHERN  CATTLE. 

Natural  immunity  of  cattle  more  than  1 year  old. — This  we  know  is 
very  slight,  for  the  mortality  in  many  outbreaks  has  been  found  to  be 
nearly  100  per  cent.  Still,  there  are  animals  which  have  more  or  less 
immunity,  though  never  exposed  to  the  virus  of  this  disease.  By  com- 
piling the  cases  exposed  on  the  station  in  the  ordinary  way  to  Southern 
cattle  in  1889,  1890,  and  1891  (experiments  1,  9,  and  11),  and  rejecting 
all  those  exposed  after  Sei^tember  15,  we  may  obtain  approximate  per- 
centage of  insusceptible  cattle.  There  Avere  exposed  in  all  during 
these  three  years  21  head  over  1 year  old.  Of  these  only  one  animal 
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rcnuiincd  iinaflectcd,  though  exposed  twice.  This  was  an  old  cow  (No. 
57).  The  remainder  passed  tlirough  more  or  less  severe  attacks  and 
five  (Nos.  49,  53,  50,  104,  and  159)  recovered.  Some  animals,  it  is  true, 
were  killed,  but  in  a dying  condition,  and  these  are  included  with  those 
that  died.  It  may  be  said,  therefore,  that  about  95  per  cent  of  adult 
Northern  animals  are  susceptible  to  Texas  fever.  When  we  examine 
the  record  of  the  animals  under  1 year  of  age  we  obtain  a somewhat 
different  result. 

There  were  exposed  in  the  general  fields  in  1889  and  1890  in  all  eight 
calves.  Of  these  two  (Nos.lO,  11)  died  in  1889  from  an  acute  attack  of 
Txas  fever  and  two  (Nos.  52  and  75)  recovered.  The  remaining  four 
(Nos.  79,  85,  93,  and  100)  exposed  in  1890  were  all  affected,  but  none 
died  of  an  acute  attack.  The  disease  was  of  the  more  or  less  mild, 
prolonged  type,  with  the  intragiobular  coccus-like  stage  of  the  parasite 
in  the  blood.*  Some  succumbed  at  the  beginning  of  winter  from  ex- 
haustion, but  not  so  far  as  could  be  discovered  from  the  after  effects  of 
Texas  fever.  In  general,  calves  are  not  insusceptible  to  Texas  fever, 
but  the  disease  is  milder  and  the  mortality  is  lower  than  with  those  more 
than  1 year  old.  Attention  is  here  called  to  the  case  of  No.  102^,  a calf, 
which  was  found  dead  thirteen  days  after  birth  in  a field  infected  with 
ticks  only  (experiment  10).  The  lesions  were  unmistakably  those  of 
Texas  fever. 

ACQUIRED  IMMUNITY  OF  NORTHERN  CATTLE. 

This  is  a problem  of  far  more  economic  importance  than  those  just 
discussed,  since  it  affords  us  some  insight  into  the  possibilities  of  pro- 
ducing immunity  artificially.  The  various  field  experiments  of  1889, 
1890,  and  1891  furnished  a number  of  animals,  some  of  which  had  passed 
through  a mild  attack,  others  through  an  acute  attack.  Many  of  these 
were  reexposed  the  following  year  to  freshly  introduced  North  Caro- 
lina cattle  in  company  with  fresh  native  animals.  The  following  sum- 
mary includes  all  such  exposures.  The  number  of  the  experiment  cor- 
responds in  every  case  to  that  already  described,  of  which  the  one  under 
consideration  forms  a part. 

Experiment  9 {see  paffe  100). — The  following  recovered  cases  of  1889 
were  exposed  with  fresli  natives  to  North  Carolina  cattle: 

July  4,  1890. — No.  51  (cow,  4 years)  passed  through  a mild  attaek  in  the  fall  of 
1889. 

July  4,  1890. — No.  53  (cow,  21^  years)  passed  through  a fairly  severe  attack  in  the 
fall  of  1889. 

July  4,  1890. — No.  64  (steer,  3 years)  passed  through  a mild  attack  in  the  fall  of 
1889.  * 

Sepiemher  20, 1890. — No.  65  (cow,  3^^  years)  passed  through  a mild  attack  in  the 
fall  of  1889. 

July  4,  1890. — No.  75  (heller,  16  months)  passed  through  a ])roloiiged  attack  in  the 
sumuK'r  of  1889. 

'^It  is  i)rohable  that  in  all  of  these  cases  a short  acute  attack  preceded  the  mild 
attack. 
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Tn  these  animals  tlie  severity  of  the  first  attack  is  best  measured  by 
the  intensity  of  the  destruction  of  red  corpuscles.  The  number  of  cor- 
puscles in  ]^o.  51  had  fallen  below  1.5  millions  on  November  4,  1889.  In 
No.  53  they  fell  to  ‘J.5  millions,  in  No.  64  they  had  fallen  to  2.7  mil- 
lions on  November  7,  but  there  were  still  many  infected  corpuscles  in 
the  circulation.  In  No.  65,  they  numbered  only  1.7  millions  November 
4.  No.  75  was  not  examined.  The  result  of  the  second  exposure  in  1890 
is,  briefly,  as  follows : 

No.  51  dies  of  an  acute  attack  August  26. 

No.  53  probably  not  affected. 

No.  64  passes  through  a prolonged,  but  rather  mild  attack. 

No.  65  passes  through  a mild  attack  (exposure  late)  and  dies  some  time  after. 

No.  75  probably  not  affected. 

Experiment  10  {see  page  103). — No.  47  (cow,  4J  years)  had  passed 
through  a rather  severe  attack  in  the  fall  of  1889.  The  red  corpuscles 
at  that  time  fell  below  one  million.  July  4,  1890,  she  was  placed  in 
Field  yill,  into  which  only  adult  cattle  ticks  had  been  thrown.  She 
died  of  an  acute  attack  September  12. 

Experiment  14  {see  page  107). — The  following  recovered  cases  of  1890 
were  exposed  with  fresh  natives  to  North  Carolina  cattle  July  2,  1891 ; 

No.  56  (steer,  4 years)  passed  through  a prolonged  attack  in  fall  of  1890. 

No.  102  (cow,  7 years)  passed  through  an  acute  attack  (due  to  ticks  only)  in  sum- 
mer of  1890. 

No.  130  (cow,  6 years)  passed  through  a rather  severe  attack  (Experiment  13)  in 
artificially  heated  stable  (1890-91). 

No.  143  (heifer  2^  years)  passed  through  a doubtful  attack  (Experiment  13)  in 
artificially  heated  stable  (1890-91). 

The  result  of  this  exposure  is,  in  brief,  as  follows : 

No.  56  passed  through  a mild  attack. 

No.  102  was  slightly,  if  at  all,  affected. 

No.  130  died  from  an  acute  attack  August  27. 

No.  143  passed  through  an  acute  attack  and  recovered. 

Experiment  17  {see  page  111). — In  addition  to  the  natives,  not  hitherto 
exposed,  which  were  placed  into  Inclosure  YI,  in  1892,  together  with 
fresh  North  Carolina  cattle  and  ticks,  the  following  recovered  cases 
were  included : 

No.  1.35  reexposed  July  20.  This  animal  had  passed  through  an  attack  in  Field 
VIII  (ticks  only)  in  1890.  This  summer  it  was  again  attacked,  and  the  red  corpuscles 
at  one  time  were  found  as  low  as  2,000,000. 

No.  167  was  reexposed  on  the  same  day  with  the  preceding.  It  had  passed 
through  an  acute  attack  last  year,  and  was  very  low  for  a time.  This  summer  there 
was  probably  a slight  attack,  as  the  blood  corpuscles,  though  they  did  not  fall  be- 
low 5,000,000,  showed  signs  of  regeneration. 

The  following  cases  were  reexposed  together  on  August  26,  in  the 
same  field,  and  a hitherto  unexposed  native,  a bull  (No.  204),  2J  years 
old,  was  put  in  with  them  as  a control,  since  the  season  was  now  some- 
what advanced : 

No.  56  had  passed  through  a prolonged  but  mild  attack  in  the  fall  of  1890.  In  1891 
it  was  again  exposed  and  passed  through  a short,  acute  attack.  This  summer  there 
was  probably  a very  short  attack,  as  is  indicated  by  the  record  of  the  red  corpuscles. 
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No.  105  liad  passed  tlirongh  an  acute  and  prolonged  fever  in  Field  VIII  (ticks  only) 
in  1890,  followed  by  a relapse  later  on  in  the  same  season.  A second  exposure  in 
September  of  1891  was  apparently  negative.  This  summer,  however,  the  disease 
reappeared  on  exposure,  the  loss  of  red  corpuscles  being  fairly  severe. 

No.  160  was  exposed  late  in  1891  and  passed  through  a short  but  acute  attack,  fol- 
lowed by  a relapse  which  lasted  into  Decemljer.  This  summer  the  exposure  was 
evidently  negative. 

No.  166  was  infected  with  artificially  hatched  ticks  in  1891,  and  passed  through  an 
acute  and  rather  prolonged  attack.  This  summer  the  exposure  was  negative. 

No.  182  passed  through  an  acute  attack  late  last  year  as  the  result  of  the  intrave- 
nous injection  of  infected  blood.  This  year  the  exposure  resulted  in  a slight  attack. 

No.  185  at  the  same  time  passed  through  a similar  attack,  due  to  inoculation.  This 
summer  the  exposure  was  negative. 

No.  204.  The  control  exposed  at  the  same  time  in  this  field  passed  through  a very 
acute  attack,  and  was  probably  saved  by  its  age.  No,  225,  which  had  just  passed 
through  the  disease  due  to  an  infection  with  artificially  hatched  ticks,  and  whose 
blood  corpuscles  had  nearly  reached  the  normal,  was  transferred  to  this  field  August 
30,  four  days  later  than  the  preceding  lot.  A second  attack  was  the  result,  with  a rapid 
and  extensive  loss  of  corpuscles.  This  case  is  merely  introduced  to  show  the  intensity 
of  the  infection  still  existing  in  this  field,  but  it  can  not  be  wholly  regarded  in  the 
light  of  a control. 

The  following’  table  gives  a brief  resume  of  these  exposures: 


Nature  of  attack. 


No. 

1890. 

1891. 

1892. 

pi*ol on 

Short,  acute 

Slight(?). 
Fairly  severe. 
Do. 

Negative. 

Do. 

Slight!?). 
Mild,  sliort. 
Negative. 
Very  acute. 

10.‘> 

1 

Acute,  prolonged,  witli  relapse. . . 
Acu 

Negative 

IfiO 

Short,  acute,  with  relapse 

Acute,  prolonged 

Acute 

189 

1 

do 

18?^ 

! 

do 

90A 

r" 

(Control.) 

These  experiments  demonstrate  tlie  important  fact  that  one  attacik  of 
Texas  tever  does  not  necessarily  protect  the  animal  from  a second  attack. 
Of  the  eighteen  cases  seven  may  be  said  to  have  remained  practically 
unaffected  during  the  second  exposure.  Of  the  remaining  eleven  three 
died  during  the  second  exposure.  It  is  impossible  to  determine  in 
such  cases  how  much  natural  immunity  existed  before  the  first  attack. 
Thus  No.  53  survived  the  first  attack  while  jinother  cow  exposed  at  the 
same  time  and  nearly  of  the  same  age  succumbed  to  an  acmte  attack. 
No.  75,  the  heifer  which  passed  through  the  first  exiiosure  as  a calf  4 
months  old,  is  hardly  to  be  regarded  as  a fair  case.  Hern'e  we  must  be 
cautious  in  giving  even  in  these  caises  too  much  credit  to  tlic  first  attack 
in  warding  off  the  following  one.  It  is  not  to  be  denied  that  in  the  case 
of  animals  not  more  tlian  2.^  or  3 years  old  a first  mild  attack  may  pre- 
vent a second  fatal  attack  in  many  cases,  and  a first  acmle  attacik  may 
be  followed  by  a»  very  mild  infection,  but  it  may  be  laid  down  as  a gmi- 
eral  proposition  that  a single  attack  is  not  suflicient  to  produce  com})lete 
immunity. 
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PROBLEMS  CONCERNINO  PREVENTIVE  INOCULATION. 

If  a siiigle  attack  of  the  disease  itself  does  not  afford  complete  pro- 
tection it  is  not  likely  that  any  process  or  method  of  artificial  inocula- 
tion will  be  successful  in  this  respect.  The  profound  effect  which  is 
necessarily  produced  in  the  body  of  an  animal  by  a destruction  of  red 
corpuscles  equal  in  amount  to  all  those  circulating  in  the  body  at  any 
given  time  should  make  much  more  impression  than  any  method  of  inoc- 
ulation is  likely  to  do.  And  yet  such  an  attack  not  only  does  not  pre- 
vent a second  attack  but  may  not  prevent  death  during  a second  attack. 
Aside  from  the  difficulties  attending  the  production  of  insusce])tibility 
- under  any  circumstances  the  difficulties  of  preparing  a ‘^vaccine”  ac- 
cording to  the  method  hitherto  practiced  are  at  present  insurmounta- 
ble. The  microorganism  which  we  have  described  as  the  presumable 
cause  can  hot  be  cultivated.  Hence  the  method  first  practiced  by  Pas- 
teur of  using  an  attenuated  form  of  the  virus  itself  is  not  within  reach 
and  other  means  must  be  sought.  Before  suggesting  any  lines  of  experi- 
mentation in  this  held  let  us  examine  briefly  under  what  conditions  it 
is  desirable  to  have  an  animal  insusceptible  to  Texas  fever. 

On  pastures  north  of  the  permanently  infected  area  Texas  fever  can 
be  kept  away  by  properly  applied  preventive  measures.  Hence  the 
protection  of  Northern  cattle  by  some  artificial  process  is  unnecessary 
and  practically  out  of  the  question.  It  is,  however,  of  great  imxiortance 
to  be  able  to  protect  from  a fatal  attack  valuable  animals  which  are  to 
be  taken  South  into  permanently  infected  territories.  It  is  probable 
that  if  calves  be  taken  they  may,  without  treatment  of  any  kind,  sur- 
vive the  infection  upon  Southern  pastures  and  become  gradually  insus- 
ceptible. But  in  case  of  animals  more  than  12  to  18  months  old  the 
first  attack  might  be  fatal,  and  if  a preliminary  mild  attack  could  be 
induced  by  artificial  means  the  fatal  effect  of  a second  attack  might  be 
averted. 

Perhaps  the  simplest  manner  of  producing  a mild,  usually  nonfatal 
attack  is  to  expose  cattle  on  pastures  which  have  been  infected  with 
ripe,  egg-laying  ticks  at  some  specified  time  in  the  fall.  This  time 
must  depend  on  the  climate  of  the  locality  where  the  infection  is  to  be 
practiced.  In  the  latitude  of  Washington  we  found  in  1889  the  middle 
of  September  a convenient  time  for  the  infection.  In  more  northerly 
latitudes  the  exposure  should  be  correspondingly  earlier.  Cattle  ex- 
posed in  this  way  take  Texas  fever  invariably,  but  the  mortality  is 
practically  zero.  Such  animals  may  die  of  a second  attack  during  the 
succeeding  summer,  but  a second  mild  exposure  during  the  following 
autumn  may  furnish  a sufficient  protection.  Inasmuch  as  the  recovery 
from  even  severe  attacks  of  Texas  fever  is  usually  comjilete  and  not 
followed  by  any  permanent  debility,  such  mild  attacks  would  not  be 
likely  to  cause  any  xiermaneiit  injury  to  the  exxiosed  animals. 

Another  method  of  inducing  Texas  fever  is  the  injection  of  blood 
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from  cases  of  Texas  fever.  Siicli  inoculations  are  apt  to  result  in  a mild 
attack  if  practiced  after  tlie  hot  weather  of  midsummer.  The  blood  of 
Southern  cattle  will  serve  thesame  purpose,  as  our  experiments  carried 
on  this  year  (1892)  liave  shown.  If  practiced  in  early  summer  the  in- 
jection of  such  blood  induces  a prolonged  attack,  and  may  cause  death. 
(See  Nos.  198,  206,  219,  222,  and  230.)  These  latter  methods  of  inocu- 
lation require  either  the  presence  of  Texas  fever  or  of  freshly  imported 
Southern  cattle.*  The  former  method  of  exposure  to  ticks  is  on  the 
whole  simpler,  since  it  requires  no  operation,  and  since  ticks  are  easily 
procurable  from  the  permanently  infected  Southern  territory.  Mild  at- 
tacks of  this  kind  should  be  watched  with  care  and  the  blood  examined 
from  time  to  time  to  obtain  positive  information  concerning  the  sever- 
ity of  the  induced  attack.  The  temperature  should  likewise  be  taken 
morning  and  evening. 

Efforts  to  protect  Northern  cattle  by  inoculation  were  ma^de  by  Dr. 
Paul  Paquin  (9,  p.  14).  We  can  not  review  these  experiments  in  detail. 
While  we  must  commend  the  faithful  work,  we  must  dissent  from  the 
method,  and  hence  can  not  regard  it  as  applicable  in  practice.  The 
wholly  different  outcome  of  our  experiments  concerning  the  micro- 
organism and  the  cattle  tick  as  probably  the  only  transmitter  prevents 
us  from  accepting  any  results  based  upon  hypotheses  which  are  now 
shown  to  be  unfounded.  But  if  we  look  at  the  results  obtained  by 
Paquin’s  vaccination  we  will  be  convinced  that  they  are  far  from  being 
satisfactory.  Thus  Dr.  Dinwiddie  (9,  p.  23)  reported  a mortality  of  100 
per  cent  among  nonvaccinated  animals,  and  of  75  per  cent  among  vac- 
cinated animals  exposed  in  Arkansas.  Of  vaccinated  and  nonvacci- 
nated cattle  sent  to  Texas  66g  per  cent  of  the  former  and  88§  of  the 
latter  died.  These  percentages  show  so  little  difference  between  the 
mortality  of  vaccinated  and  nonvaccinated  (*attle  that,  bearing  in  mind 
the  various  unknown  factors  which  come  into  play  in  such  experiments, 
we  may  regard  the  effect  of  this  mode  of  vaccination  as  negative. 
What  is  meant  by  the  author  when  he  speaks  of  the  virus  used  in 
these  inoculations  as  doubtful  it  is  difHcailt  to  understand.  A culture 
always  contains  a definite  kind  of  ba(deria  and  they  are  either  of  the 
wrong  kind  or  the  right  kind,  and  no  vaccination  experiments  should 
be  attempted  or,  if  attempted,  req)orted  without  an  exact  description  of 
the  underlying  conditions,  so  that  they  can  1h*.  rei)eated  if  necessary  by 
others.  The  real  difficulty,  however,  with  these  experiments  lies 
deeper.  Vaccination  experiments  weie  tri(‘d  before  anything  definite 
was  known  concerning  the  nature  and  (aiusation  of  the  disease,  and 
hence  were  built  on  hy])otheses  of  a vngue  characUT  in  place  of  demon- 
strated facts.  Any  reader  of  the  for(‘going  j)ag(‘S  of  this  re])ort  will  be 
satisfied  that  the  diagnosis  of  Texas  fever  must  now  require  a careful 

* Since  tlie  above  was  written  we  have  determined  that  the  Texas  fever  ])arasite 
was  carried  in  the  blood  of  a North  Carolina  animal  ‘S  years  after  lea\dng  the  perma- 
nently infected  territory. 
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l)eiio(Iical  exaniiiiation  oftLe  blood,  and  tliat  unless  tin's  is  ean  ied  out 
the  disease  may  escape  observation.  Again  all  test  exposures  must  be 
made  under  preeivsely  the  same  conditions  and  not  in  different  inclos- 
ures with  a doubtful  or  a variable  infection,  since  we  now  know  that  the 
infection  is  carried  by  the  newly  hatched  tick. 

The  statements  made  above  concerning  the  possible  uses  of  mild  in- 
fections as  means  of  subsequent  protection  must  be  regarded  as  mere 
suggestions  which  may  or  may  not  prove  of  i)ractical  utility  on  a large 
scale.  They  are  carried  out  so  easily,  however,  that  they  may  be  tried 
by  anyone  exercising  a certain  amount  of  care. 

IS  TEXAS  CATTLE  FEVER  RESTRICTED  TO  THE  AMERICAN  CONTINENT  ? 

Among  the  diseases  carried  from  their  natural  habitat  by  intercourse 
Texas  fever  occupies  a very  prominent  position.  Existing  chiefly  as  a 
mild,  rarely  recognizable,  malarial  infection  in  certain  regions  of  our 
country,  it  becomes  a highly  fatal  infectious  disease  when  transported 
beyond  its  natural  confines.  The  movement  of  cattle  is  entirely  re- 
sponsible for  the  phenomenon.  The  question  naturally  presents  itself 
whether  such  a disease  is  not  to  be  found  in  other  countries  situated  as 
we  are.  Only  an  active  movement  of  cattle,  such  as  took  place  in  our 
country  in  1867  and  1868,  in  the  hot  months  of  the  year,  together  with 
their  dissemination  over  Northern  pastures,  would  demonstrate  the 
presence  or  absence  of  such  a plague  on  other  continents.  But  there 
is  evidence  even  now  that  a disease  resembling  Texas  fever  very 
closely,  if  not  actually  identical  with  it,  exists  in  southern  Africa  and 
in  Europe  along  the  Danube. 

SOUTH  AFRICA. 

In  1883  a report  was  presented  to  the  English  Parliament  by  a com- 
mission of  inquiry  concerning  a disease  among  cattle  in  the  colony  of 
the  Cape  of  Good  Hope  known  as  redwater.”  This  disease  is  defined 
by  the  commission  as — 

au  infective  and  malignant  fever  in  horned  cattle,  characterized  by  the  passing 
of  urine  of  a color  varying  from  blood-red  to  purplish-red,  and  holding  the  haematiii 
or  coloring  matter  of  the  blood  in  solution.  One  ox  can  not  give  another  red-water 
as  a smallpox  patient  can  give  his  disease  to  his  neighbor.  Redwater  is  not  con- 
tagious in  that  way.  The  poison  of  redwater  passes  from  a suffering  animal  on 
to  pasturage.  What,  if  anything,  happens  to  the  poison  at  this  stage  is  not  fully  de- 
termined. Another  ox  feeds  over  the  pasturage  thus  contaminated  and  becomes  in 
his  turn  the  sufferer.  * 

The  disease  was  first  observed  in  1870.  Since  then  it  has  been  intro- 
duced from  time  to  time  by  oxen  used  as  carriers  which  keep  up  com- 
munication with  the  territory  north  of  the  colony.  Of  the  precise 
manner  in  which  the  virus  is  communicated  by  the  cattle  only  this  was 
known,  that  while  they  did  not  infect  other  cattle  directly  they  did 
infect  the  ground  over  which  they  passed. 

* Supplementary  report  (1884),  j>.  3. 
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Tlie  symptoms  of  this  disease  are  summarized  by  the  commission  as 
follows  : 

The  beast,  when  first  observed,  appears  dull  and  sluggish,  with  a tendency  to 
leave  the  rest  of  the  herd;  the  hair  stands  erect,  like  that  of  an  animal  on  a cold 
day  (a  staring  coat) ; the  ears  hang,  and  the  eyes  have  a dull,  lusterless  appearance. 
In  some  cases  the  beasts  will  cease  feeding ; in  other  cases  they  continue  to  nibble 
at  the  herbage  until  nearly  the  last,  but  in  an  indifferent  manner,  indicating  that 
they  have  no  relish  for  their  food.  There  is  generally  a dribbling  of  saliva  from  the 
mouth,  the  nose  or  muzzle  may  appear  quite  moist  during  the  early  stages  of  the 
disease,  but  it  invariably  becomes  dry  and  crusty  as  the  disease  advances.  Later 
on,  the  animal  will  manifest  a disinclination  to  move,  and  when  compelled  to  do  so, 
will  walk  with  a dragging,  straddling  gait,  as  if  weak  across  the  loins.  In  some 
cases  where  the  sick  beast  is  left  undisturbed,  it  will  remain  almost  constantly  in 
one  place,  and  while  standing  with  head  depressed,  and  ears  hanging,  in  a drowsy, 
semi-comatose  condition,  look  the  very  picture  of  complete  nervous  prostration. 
Some  sucli  cases  will  lie  down  the  greater  part  of  the  time  and  scarcely  move,  and 
when  found  dead  the  head  and  limbs  will  be  resting  in  their  natural  position,  as  if 
the  beast  was  asleep.  In  one  very  marked  case  of  this  kind  the  colonial  veterinary 
surgeon,  on  making  a post-mortem  examination,  found  the  carcass  pale  and  almost 
bloodless,  as  if  the  animal  had  been  bled  to  death.  In  other  severe  cases  a twitch- 
ing and  quivering  of  the  muscles  will  be  observed,  especially  of  those  situated  in 
the  flank  and  behind  the  shoulder,  while  the  animal  will  stand  and  grind  its  teeth 
and  curl  up  its  upper  lip.  The  beast’s  dung  during  the  early  stages  of  the  disease 
is  very  often  soft,  with  a tendency  to  diarrhoea  in  some  cases;  but  it  almost  invaria- 
bly becomes  hard  as  the  disease  advances.  In  some  very  severe  cases,  where  re- 
covery has  taken  place,  the  favorable  crisis  appeared  to  be  ushered  in  by  a salutary 
diarrhoea.  But  whether  the  dung  is  hard  or  soft  it  is  generally  of  a brownish  tinge, 
and  mixed  with  blood  and  mucus.  In  milch  cows  the  very  first  symptom  observ- 
able, is  the  sudden  cessation  of  milk;  and  in  many  mild  cases,  of  which  there  is 
generally  a considerable  percentage  in  a herol,  the  only  symptoms  discernible  are  a 
dull,  dejected  appearance,  staring  coat,  and  a slight  stiffness  for  a day  or  tAVO,  after 
which  these  symptoms  disappear,  and  the  animals  resume  their  usual  appearance. 
Of  course,  the  most  prominent  and  diagnostic  synpitom  in  this  disease  is  the  color 
and  the  character  of  the  urine,  which  varies  generally  as  the  disease  advances  from 
a pale  yellow  to  a dark  port-Avine  color,  in  many  A^ery  typical  cases,  however,  even 
amongst  those  which  terminate  fatally,  the  urine  does  not  acquire  that  deep  tinge. 
In  many  cases,  also,  even  Avhen  the  attack  has  been  A^ery  severe,  when  the  crisis  is 
passed,  recovery  is  very  rapid,  and  it  is  very  remarkable,  in  such  cases,  how  soon 
the  urine  reassumes  its  normal  color  and  density  Avith  the  disappearance  of  the 
albumen.  In  other  cases,  again,  where  the  liver  fails  to  resume  its  healthy  function, 
the  beast  will  become  hidebound  and  unthrifty-looking,  while  a thick  scurf  Avill 
form  on  the  skin. 

The  lesions  observed  on  post-mortem  examinations  were  reported  by 
the  veterinary  surgeon  of  the  colony  as  follows: 

On  cutting  through  the  skin  the  flesh  is  seen  to  bo  pale  and  bloodless,  and  occa- 
sionally of  a yelloAvish  tinge;  sometimes  there  is  subcutaneous  em])hysema  and  in- 
filtration of  yellowish-colored  serum.  * * * 

Liver. — This  organ  is  nearly  always  more  or  loss  affected,  being  augmented  in  a'^oI- 
nme,  and  in  many  instances  alt(‘rod  in  texture,  and  so  softened  as  to  bo  easily  brok(ui 
up  with  the  finger.  On  cutting  into  it  the  ducts  are  often  found  lilled  Avith  bile,  and 
sometimes  from  the  cut  surfaces  large  (juantities  of  black  bIoo<l  escapes.  The  gall 
bladder  is  usually  full  of  thick  bile,  and  many  have  thought  that  this  disttmded 
condition  of  it  was  in  some  Avay  the  cause  of  the  disease,  whicdi  is  <inite  a mistaken 
notion,  as  this  state  mny  bo  observed  in  other  diseases,  and  in  any  case  where  the 
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process  of  di<?estion  is  arrested,  as  the  bile  continues  to  ho  secreted  and  simply  col- 
lects ill  its  initiiral  receptacle  till  wanted  for  use. 

Spleen. — This  viscus  1 have  invariably  found  affected,  it  being  gomu-ally  enlarged 
to  three  or  four  times  its  natural  size,  and  tilled  with  black  blood,  giving  to  its  ex- 
ternal surface  a livid  blue  or  black  color.  On  bolding  it  up  by  one  end,  it  will  be 
found  that  the  blood  will  gravitate  to  the  most  dependent  jiart,  showing  that  the 
splenic  tissue  is  disintegrated.  On  cutting  into  it,  black  incoagulable  blood  escapes 
from  the  incision. 

Kidneys. — In  a few  instances  I have  found  these  organs  looking  quite  natural,  but, 
as  a rule,  they  are  much  congested,  dark  in  color,  and  augmented  in  volume,  and 
sometimes  easily  broken  down. 

During  the  outbreak  of  this  disease  in  1871-^72,  many  persons  noticed  engorgement 
or  discoloration  of  the  tissues  surrounding  the  kidneys,  while  the  capsules  of  the 
kidneys  contained  a fluid  more  or  less  dark  colored. 

Bladder. — This  usually  contains  urine  of  a high  color,  often  quite  black,  but 
sometimes  not  much  altered  in  api)earance.  If  left  to  stand  it  deposits  a sediment, 
which  on  examination  is  found  to  consist  of  mucus  corpuscles,  hippurates,  etc.,  while 
the  urine  itself  contains  a variable  quantity  of  albumen. 

The  color  I find  due  to  the  escape  of  the  hematin  of  the  blood. 

Mouth. — On  the  tongue  I have  sometimes  seen  dark-colored  spots  or  patches,  but 
this  condition  is  by  no  means  constant,  as  in  many  instances  the  mouth  looks  quite 
healthy. 

Eumen. — In  this  stomach  I have  found  the  inner  coat  much  discolored  after  the 
animal  has  been  dead  some  hours,  the  epithelium  peeling  off  readily.  In  other  cases 
when  I have  opened  animals  immediately  after  death,  I have  not  found  this  condi- 
tion, though  in  a few  instances  I have  noticed  a slight  redness. 

Reticulum. — This  stomach  has  not  exhibited  any  symptoms  of  disease  in  any  ani- 
mal that  I have  examined. 

Omasum  ( third  stomach). — In  most  cases  I have  found  this  organ  healthy;  some- 
times I have  noticed  the  leaves  slightly  reddened,  and  the  vessels  radiating  from 
their  attached  border  injected,  but  I have  never  observed  the  sloughing  which 
occurs  in  cases  of  rinderpest,  and  some  other  diseases,  nor  ecchyniosis  either.  When 
I have  found  the  tissues  discolored  and  the  epithelium'peeling  off  readily,  it  has 
been  after  the  animal  has  been  dead  some  time,  and  the  same  occurs  in  cattle  which 
have  died  from  other  causes.  In  a few  instances  I found  the  contents  hard  and  dry, 
in  others  quite  soft. 

This  dry,  impacted  state  is  not  peculiar  to  this  disease,  nor  has  it  anything  to  do 
with  the  cause  of  it,  as  some  have  supposed. 

Abomasum  (fourth  stomach). — I have  noticed  intense  congestion  of  this  organ  in  all 
cases,  with  more  or  less  ulceration  penetrating  to  the  muscular  coat.  In  some 
instances  there  were  superficial  erosions  not  extending  to  the  submucous  tissue. 

The  mucous  membrane  was  covered  with  mucus  generally  tinged  with  blood. 

Intestines. — The  small  intestines  are  invariably  congested,  and  in  other  respects 
present  the  same  appearance  as  the  fourth  stomach.  Peyer’s  glands  I have  found 
enlarged  and  dark  in  color,  but  I have  not  detected  ulceration  of  them. 

The  large  intestines  present  a similar  appearance  to  the  small,  but  in  a lesser 
degree. 

In  a few  instances  a kind  of  croupous  exudation  has  been  seen,  and  casts  of  portions 
of  the  intestines  have  passed  with  the  feces. 

Chest. — In  this  cavity  I have  not  observed  any  particular  indication  of  disease, 
with  the  exception  of  patches  of  ecchyniosis  in  the  lining  membrane  of  the  heart. 

Brain. — In  the  few  instances  where  I have  examined  the  brain  I have  found  the 
membranes  covering  it  much  injected  and  yellowish  colored  serum  in  the  ventri- 
cles. 

Enougli  of  the  report  has  been  quoted  to  illustrate  the  striking  sim- 
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ilarity  of  tliis  Soiitli  African  disease  and  Texas  cattle  fever  as  regards 
the  symptoms  and  lesions  and  the  noncontagious  character  of  both 
maladies.  Both  are  carried  by  cattle  I'rom  warjner,  permanently  in- 
fected territories,  and  in  both  the  pastures  become  infected.  In  fact, 
the  Commission  reports  that  a certain  line  exists  which  represents  the 
boundary  of  the  infected  district.  This  is  dediicible  from  the  minutes 
of  the  proceedings,  where  the  following  passage  occurs: 

The  Commission  recommend  that  the  southern  Redwater  line;  at  present  drawn  at 
the  Umtata  River,  he  strictly  respected,  and  that  no  cattle,  either  loose  or  in  yoke,  he 
allowed  to  cross  that  line  excejit  from  a portion  of  East  Pondoland,  where  no  Red- 
water  is  known  to  exist,  and  from  such  portion  of  East  Pondoland  only  hy  certifi- 
cate. 

It  is  to  be  hoped  that  this  peculiar  disease  will  be  soon  made  the  sub- 
ject of  investigation  to  determine  whether  or  not  it  also  is  transmitted 
by  some  specific  parasite  like  the  cattle  tick,  and  whether  or  not  it  is 
really  the  same  as  Texas  fever. 


ROUMANIA. 

Still  better  evidence  of  the  existence  of  Texas  cattle  fever  outside 
of  our  own  country  is  furnished  by  certain  investigations  made  by 
Prof.  Victor  Babes,*  of  Bucharest,  in  1888,  concerning  epizootic 
hmmoglobinuria  among  cattle  in  Boumania.  According  to  Babes — 

A peculiar  disease  devastates,  since  olden  times,  the  herds  of  Roumania.  Native 
veterinarians  have  given  it  the  name  gastro-entero-nephritls.  Nowhere  are  refer- 
ences to  he  found  in  publications  concerning  this  plague,  wliich  formerly  was  re- 
garded the  same  as  rinderpest.  It  is  not  less  fearful  than  the  latter  in  the  persist- 
ence with  which  it  demands  annually  thousands  of  victims  from  among  the  most 
powerful  draft  oxen,  especially  in  the  swampy  lowlands  of  the  Danube  River. 
* * * Government  commissions  had  endeavored  to  determine  the  nature  of  the 

plague  in  former  epizootics,  hut  neither  the  infectious  nor  the  contagious  character 
could  he  determined.  The  disease  was  looked  upon  as  a kind  of  malarial  disease. 

Its  dissemination  seems  to  be  largely  due  to  draft  oxen.  Babes 
is  inclined  to  consider  it  as  spreading  from  public  drinking  places,  and 
that  the  infection  starts  from  such  fountains  as  centers  and  extends 
over  a restricted  area  therefrom.  Babes  also  makes  the  curious  state- 
ment that  the  disease  moves  from  one  end  of  the  village  to  the  other, 
reaches  after  a few  days  a certain  place  in  tlie  village  from  which  it 
does  not  spread  farther,  while  those  animals  in  the  infected  part  of  the 
village  hitherto  spared  from  the  disease  may  succumb  later.”  It  is 
evident  that  the  way  in  which  the  virus  is  disseminated  is  not  known, 
and  that  the  above  statements  are  more  or  less  contradictory  and  need 
elucidation.  It  should  be  borne  in  mind  tliat  the  (conditions  as  de- 
scribed by  Babes  must  be  vcny  complicated,  owing  to  the  em])loyment 
of  draft  oxen  moving  from  place  to  place.  No  mention  is  made  in 
these  investigations  of  any  ecto-])arasites. 

*Die  Aetiologie  <lcr  seucliouliafteii  Ililmoglohiiiurio  dos  Rindcs.  Archlv.  fiir 
pathol.  Anatomie  mid  Fliysiologie,  cvx,  (Jiui.,  1889),  p.  81. 
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Symptoms. — Tlie  most  powerriil  dral't  oxen  iire  tlie  chief  victUns. 
Cows  are  rarely  attac^ked;  calves  never.  An  animal  affected  with  the 
disease  appears  weak,  the  head  and  ears  droop  and  the  back  is  arched. 
The  temperature  is  elevated,  the  pulse  and  respiration  rapid.  After 
two  days  some  recover,  others  begin  to  pass  dark-red  urine.  In  such 
cases  emaciation  becomes  marked,  muscular  tremors  appear,  and  the 
temperature  rises  to  40-41'^  0.  (1040-105.8*^  F.).  The  animal  now  sways 
and  drags  its  hind  limbs  after  it.  The  bowels  may  be  constipated  or 
pass  liquid,  reddish-brown,  sometimes  bloody  stools.  The  disease  may 
terminate  fatally  in  four  to  seven  days.  In  rare  cases  fatal  relapses 
occur  after  apparent  recovery.  The  urine  contains  but  rarely  red  cor- 
puscles. Usually  all)umin  and  coloring  matter  of  the  blood  are  present. 

Pathological  changes. — The  lesions  found  by  Babes  are  intermingled 
with  those  produced  by  Pentastomum.)  so  that  it  is  difficult  to  determine 
which  are  due  to  the  specific  fever  and  which  to  the  parasites.  Of  the 
more  important  we  may  extract  the  following  brief  statements : 

The  lungs  may  be  the  seat  of  emphysema  and  hypermmia.  The  heart 
muscle  is  pale  red,  friable.  The  fluid  blood  and  the  clots  in  the  heart 
cavities  are  quite  pale,  indicating  a marked  loss  of  coloring  matter. 
The  liver  is  enlarged,  in  some  cases  yellowish  brown,  in  others  dark 
brown  and  rich  in  blood.  Babes  dwells  upon  the  peculiar  mottled  ap- 
pearance of  stained  liver  sections  due  to  the  fact  that  the  central  zone 
of  each  acinus  is  in  a necrotic  condition  j i.  e.,  the  nuclei  have  wholly  or 
partly  disappeared  from  the  parenchyma  cells.  This  condition  is  pre- 
cisely similar  to  that  observed  in  Texas  fever.  The  gall  ducts  are  not 
obstructed.  The  gall  bladder  contains  fluid,  orange-yellow  bile. 

The  spleen  is  always  enlarged,  black  or  blackish  red,  the  capsule 
tense.  The  enlargement  resides  in  the  pulp,  which  is  blackish,  disin* 
tegrated. 

The  third  stomach  is  impacted.  The  fourth  or  true  stomach  is  al- 
ways hypersBinic.  As  a rule,  haemorrhagic  erosions  are  found  in  the 
pyloric  portion,  still  more  frequently  flat  or  deep  excavations  are  ob- 
served along  the  mucous  folds,  with  haemorrhagic  base  and  covered 
with  a slightly  elevated  greenish-brown  slough  more  or  less  easily  re- 
movable. The  haemorrhagic  and  oedematous  changes  along  the  diges- 
tive tract  and  its  mesenteries  seem  to  be  much  more  pronounced  than 
in  Texas  fever,  but,  as  stated  above,  Pentastomumm^ij  have  something 
to  do  with  these. 

The  kidneys  are  surrounded  by  haemorrhagic,  oedematous  tissue. 
Frequently  the  site  of  a kidney  is  indicated  by  a large  blackish,  haemor- 
rhagic area.  The  kidneys  are  enlarged,  the  cortical  portion  dark  red. 
In  the  pelvis  more  or  less  extravasation  of  blood.  The  bladder  con- 
tains much  dark-red  urine. 

The  musculature  of  the  body  is  in  parts  pale  and  friable.  The  mem- 
branes of  the  brain  and  spinal  cord  are  injected,  the  nervous  tissue 
rich  in  blood,  sometimes  softened  and  oedematous. 
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That  portion  of  the  work  most  interesting  to  us  is  the  descriiotion  of 
bodies  within  the  red  eorpuseles,  which  are  strikingly  like  the  parasite 
of  Texas  fever  in  its  intermediate  stages.  Babes  finds  peculiar  micro- 
organisms, which  he  calls  bacteria  within  the  red  corpuscles  in  the  ca- 
pillaries of  the  mucosa  of  the  stomach  and  intestines,  in  the  mesenteric 
glands,  in  the  liver,  spleen,  and  kidneys.  In  the  mesenteric  glands 
they  were  found  free  in  masses.  In  the  kidneys  they  were  exceedingly 
abundant,  both  free  and  within  red  corpuscles.  He  also  detected  them 
in  the  musculature  of  the  body,  sometimes  in  the  marrow  of  the  bones. 
In  the  brain  and  spinal  cord  they  were  not  found. 

Babes  describes  these  peculiar  micro-organisms  when  stained  in  Ldf- 
fler’s  methylene  blue  or  methyl  violet  as  squarish  bodies,  each  divided 
by  a light  line  so  as  to  form  a body  like  a diplococcus.  The  description 
is  vague,  but  an  examination  of  the  illustrations  shoAvs  that  the  cor- 
puscles may  contain  two  such  diplococci  hanging  together  at  one  corner 
and  making  an  angle  with  each  other.  Babes  finds  also  that  these 
organisms  can  not  be  stained  in  sections  by  the  current  bacteriological 
methods.  He  resorts  to  the  following  procedure  to  avoid  the  decolor- 
izing action  of  the  alcohol : The  sections  are  stained  in  Lofiier^s  methy- 
lene blue  for  one  hour,  then  dehydrated  in  an  alcoholic  solution  of 
methylene  blue.  Thence  they  are  transferred  to  an  alcoholic  solution 
of  eosin  and  lastly  to  aniline  oil  and  xylol. 

The  author  believes  that  owing  to  the  massing  together  of  the  dip- 
lococci” in  the  mesenteric  glands,  the  capillaries  of  the  mucosa  of  the 
stomach  and  the  oedemas  surrounding  these  organs  that  they  enter  by 
way  of  the  ulcers  of  the  fourth  stomach,  become  disseminated  in  the 
blood,  and  then  attack  the  red  corpuscles.  The  probable  truth  of  the 
matter  is,  however,  that  the  bodies  which  he  saw  have  already  been  in 
corpuscles  and  have  been  set  free  by  their  breaking  down. 

Bacteriological  observations  were  made  on  a certain  number  of  cases, 
of  which  some  are  reported.  The  whole  work  is  regarded  as  preliminary, 
however,  for  the  results  are  by  no  means  conclusive.  Several  kinds  of 
bacteria  were  isolated  from  oxen  which  had  succumbed  to  the  disease. 
One  of  these  was  cultivated  with  great  difficulty  and  is  fatal  to  rabbits 
in  about  two  weeks.  Its  relation  to  the  disease,  though  assumed  by  the 
author,  is  not  yet  proven,  since  no  inoculations  are  reported  Avhich  show 
that  it  is  capable  of  reproducing  the  disease  in  cattle. 

In  a more  recent  communication*  Babes  gives  some  additional  facts 
bearing  on  the  microorganism  of  this  disease. 

The  parasites  are  quite  polymorphous.  The  characteristic  form  is  that  of  a diplo- 
coccus in  the  interior  of  the  red  cor[)uscle.  In  other  cases  tlnu’e  are  two  or  even 
three  pairs  of  the  microorf^aiiism  in  a red  corpuscle.  Tlie  size  of  these  bodies 
varies.  Some  individuals  are  2 others  0..5  //  in  diameter.  In  the  frcvsli  condition 
they  are  recognizable  within  the  red  cor])uscles  by  their  moderate  refrangibility  and 

^VerhandlungendesX.  internationalen  medizinisclien  Congresses  (185)0).  11.  Dritte 
Abtheilung.,  S.  104-108. 
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their  colorlessnoss.  They  do  not  move  within  the  corpuscles.  Stained  with  methyl 
violet  their  interior  shows  a peculiar  line  of  division.  The  microbes  are  more  tubu- 
lar (fiihiHch),  with  ends  rounded  off,  and  they  often  hang  together  by  means  of  a fine 
thread.  Stained  blue,  the  bodies  are  spherical  and  the  chromatic  substance  is  found 
more  on  the  periphery.  The  parasites  are  colored  brown  in  chromate  of  potash. 

It  ^yill  be  observed  that  this  description  accords  much  more  closely 
than  the  one  given  in  his  first  communication  with  that  given  in  this 
report  of  the  Texas-fever  microorganism.  Babes  has  detected  no 
movement  or  changes  of  form  of  the  microorganism  within  the  corpus- 
cles. This  may  be  due  to  the  failure  to  examine  the  blood  daring  the 
life  of  the  animal.  In  fact,  his  description  of  these  bodies  indicates  that 
he  has  thus  far  seen  them  only  post-mortem.  He  also  adds  the  follow- 
ing information  concerning  the  transmissibility  of  the  disease  from  one 
animal  to  another. 

Blood  of  sick  or  dead  cattle  2 or  3 days  old  may  still  produce  the  disease,  but  fre- 
quently a considerable  quantity  of  fresh  blood  does  not  infect  them.  Undoubtedly 
this  depends  upon  other  conditions  of  development  of  the  parasite  in  the  animal 
body.  Thus  the  parasite  can  only  be  transmitted  once  from  cow  to  cow  and  inocu- 
lations from  rabbit  to  rabbit  can  only  be  carried  through  two  to  three  generations 
with  success.  Of  twelve  inoculated  beeves  only  four  contracted  the  disease. 

In  OLir  experiments  the  infections  agent  has  been  transmitted  from  a 
Southern  cow  (jN'o.  214)  to  a N'ortherncow  (Xo.  222)  and  from  this  sub- 
sequently to  four  other  Northern  cows  (Nos.  197,  200,  227,  228)  without 
any  diminution  of  virulence.  In  fact,  three  of  the  four  died.  As  the 
evidence  for  the  above  statement  of  Babes  that  the  transmission  of  the 
disease  can  be  effected  but  once  from  cow  to  cow  is  not  presented  we 
can  not  examine  into  it  more  closely. 

As  to  tlie  cultivation  of  the  microorganism.  Babes  is  more  cautious 
in  his  statements  in  this  second  communication.  Of  200  inoculated 
tubes  only  twelve  showed  a feeble  growth  of  diplococci  of  various  sizes. 
These  are  said  to  produce  the  characteristic  disease  in  rabbits  with  a 
hemorrhagic  (edematous  exudate  of  the  peritoneum  and  great  masses 
of  parasites  in  the  same,  exceptionally  in  blood  corpuscles.  This  sounds 
more  like  the  more  chronic  forms  of  the  ordinary  septicaemia  hemorrha- 
gica in  rabbit.  As  to  the  nature  of  the  microorganism  Babes  now  hes- 
itates to  express  an  opinion,  and  inclines  to  the  view  that  it  may  stand 
between  the  bacteria  and  the  protozoa. 

It  is  difficult  not  to  come  to  the  conclusion  that  this  disease  is  identi- 
cal wdth  Texas  fever.  The  pathological  changes  are  almost  precisely 
the  same,  and  any  minor  differences  are  explainable  by  the  assumption 
that  Babes  ma}^  have  largely  examined  animals  after  the  acute  attack 
had  passed  away.  The  microorganisms  of  both  diseases,  their  general 
appearance,  their  habitat  are  strikingly  alike.  The  fact  that  Babes  cul- 
tivated his  organism  and  produced  disease  in  rabbits  is  not  a strong 
argument  against  their  identity,  for  it  seems  very  probable  that  he  may 
have  had  under  observation  one  of  those  not  very  uncommon  bacteria 
accidentally  associated  with  various  disease  processes  whose  form  is 
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too  small  to  resemble  anytliiug  in  particular  and  the  cultivation  of  which 
is  attended  with  many  failures.  Such  forms  are  familiar  to  most  work- 
ing bacteriologists.  It  is  nevertheless  impossible  to  come  to  any  posi- 
tive conclusion  that  the  Eoumanian  and  the  American  diseases  are  the 
same  until  the  investigations  concerning  the  former  are  carried  beyond 
the  preliminary  stage  in  which  Babes  has  left  them. 

In  the  Caucasus*  there  prevails  a disease  during  the  hot  season  which 
is  called  Tschichir,”  a name  also  ai)plied  to  a kind  of  red  wine,  because 
the  urine  of  affected  cattle  is  red  in  color.  The  disease  is  said  to  kill 
thousands  of  the  best  cows  and  oxen  annually,  and  peasants  lose  the 
major  part  of  their  stock  in  a few  days  without  being  able  to  do  any- 
thing to  check  the  disease.  The  details  concerning  the  disease  are  very 
meager.  “ At  first  the  animal  is  dull,  with  drooping  head  and  ears. 
It  champs  its  teeth,  moans,  and  discharges  from  its  mouth  a viscid,  foul- 
smelling mucus.  The  bowels  may  be  loose  or  costive  and  the  urine  is 
bright  red.”  From  observations  of  the  disease  the  following  conclu- 
sions are  drawn : 

The  “Tschichir”  has  no  infectious  properties.  The  disease  attacks 
mainly  working  oxen,  more  rarely  milch  cows,  and  never  young  animals. 
It  is  more  severe  and  acute  in  spring  than  in  fall.  It  does  not  last 
more  than  three  weeks  in  any  one  locality.  In  the  first  week  it  begins 
to  show  itself,  in  the  second  it  is  at  its  height,  and  in  the  third  it  dis- 
appears completely.  The  flesh  of  animals  which  have  died  of  this  dis- 
ease is  consumed  without  any  ill  effects  by  the  nomadic  tribes  of  the 
Caucasus. 


*T.  Praktische  Bemerkungeu  iiber  die  im  Kankasus  Tsckicliir  (Ha^maturia)  gen- 
annte  Krankheit  des  Hornvielis.  Med.  Ztg.  Russlands,  St.  Petersburg,  1853,  x,  209. 


PRACTICAL  OBSERVATIONS  AND  CONCLUSIONS. 

It  will  undoubtedly  be  conceded  by  all  impartial  readers  of  tbe  fore- 
going pages  that  the  economic  value  of  the  results  derived  from  these 
investigations  is  very  promising.  As  yet  they  are  undeveloped,  how- 
ever, and  their  true  importance  can  not  be  estimated.  Experiments 
must  be  built  upon  them  in  various  directions.  These  we  have  thus  far 
been  unable  to  undertake,  owing  to  the  large  amount  of  labor  involved 
in  determining  the  relation  of  ticks  to  the  disease.  In  the  following 
pages,  in  addition  to  deductions  immediately  available  in  the  control  of 
this  disease,  a few  suggestions  are  made  in  regard  to  the  objects  to  be 
attained  by  further  investi|;;ations  and  the  manner  in  which  they  should 
be  conducted.  Those  readers  technically  interested  in  carrying  on 
such  investigations  will  undoubtedly  have  read  between  the  lines  of 
the  foregoing  chapters  all  that  can  be  suggested  here. 

DIAGNOSIS. 

One  of  the  immediate  results  of  the  work  is  the  simplicity  and  ease 
with  which  an  outbreak  of  Texas  fever  can  be  positively  determined. 
Most  veterinarians  and  i)athologists  are  able  to  recognize  Texas  fever 
when  an  acute  case  presents  itself  for  post-mortem  examination.  The 
greatly  enlarged  spleen,  the  peculiar  coloration  of  the  liver,  the 
thick  bile,  and  especially  the  haemoglobin uria  are  so  obvious  that  no 
one  trained  to  a knowledge  of  the  appearance  of  the  healthy  organs  and 
excretions  in  cattle  can  make  a mistake.  But  all  cases  are  not  in  the 
acute  stage  at  the  time  of  death,  and  one  or  several  of  these  important 
pathological  changes  may  be  missing  or  barely  recognizable  when 
ITresent.  In  fact,  there  may  be  no  animals  which  can  be  sacrificed,  and 
all  may  be  on  the  road  to  recovery.  In  such  cases  even  the  clinical 
signs,  such  as  the  high  temperature,  may  be  missing. 

Among  the  diagnostic  characters  to  be  added  to  the  list  are  the 
examination  of  the  blood  and  the  presence  or  absence  of  the  cattle  tick 
{.Boophilus  bovis).  We  may  now  consider  it  demonstrated  that  Texas 
fever  outbreaks  in  the  Korth  are  not  possible  without  the  cattle  tick. 
Isolated  cases  may  occur  through  other  agencies  perhaps,  but  no  general 
infection  of  fields  or  pastures  is  possible  without  the  cattle  tick.  Hence, 
in  any  doubtful  disease  where  Texas  fever  is  suspected,  ticks  should  be 
looked  for,  and  in  doing  so  all  those  facts  concerning  the  size  of  the 
ticks  on  animals  in  the  acute  stage  and  during  recovery  and  their  loca- 
tion on  the  body  must  be  borne  in  mind.  On  animals  which  have 
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passed  through  the  disease  the  ticks  are  nearly  or  quite  full  grown  and 
therefore  easUy  detected.  But  even  when  great  care  is  exercised  the 
ticks  may  be  overlooked  or  in  a late  fall  infection  they  may  have 
speedily  disappeared.  In  such  cases  the  examination  of  the  blood  will 
give  the  necessary  information.  This  requires  some  skill,  and  a good 
microscope  with  objectives  and  oculars  giving  a magnification  of  not 
less  than  500  diameters  is  necessary.  The  method  of  examination  as 
well  as  the  pitfalls  to  be  avoided  in  interpreting  appearances  under 
the  microscope  have  been  discussed  at  length,  and  need  not  be  again 
referred  to  here.*  While  the  presence  of  the  micro-parasite  within  the 
red  blood  corpuscles  and  the  changed  size  and  appearance  of  many  of 
the  corpuscles  themselves  are  usually  of  sufficient  diagnostic  value,  it 
is  always  desirable  that  the  number  of  red  corpuscles  be  estimated  at 

the  same  time.  , 

In  the  microscoi^ic  examination  of  the  blood  attention  should  be  paid, 
first  of  all,  to  the  presence  of  tlie  various  stages  of  the  micro-parasite. 
In  the  mild  type,  the  minute  coccus-like  body  will  be  found  within  the 
corpuscle,  near  its  periphery.  As  it  is  rarely  seen  in  fresh  prepara- 
tions stained  preparations  should  invariably  be  examined.  In  t e 
acute  type  of  midsummer,  associated  with  high  fever,  the  larger, 
iiaired  pyriform  bodies  are  always  present,  but  usually  in  very  small 
numbers.  They  may  be  detected  as  readily  in  fresh  blood  carefully 
mounted  as  in  dried  and  stained  preparations.  Next  in  importance  to 
the  micro-parasite  of  the  disease  are  the  changes  induced  in  the  blood 
corpuscles  by  the  aiuemia.  In  fresh  blood  the  variation  in  size  ot  the 
individual  corpuscles  and  the  very  large  size  of  many  (from  one  and 
one-half  to  one  and  three-quarters  times  the  diameter  of  the  normal 
red  corpuscles)  is  at  once  apparent.  In  proiierly  stained  preparations 
the  peculiar  granulations  and  the  diffusely  stained  appearance  of  a 
sn-eater  or  smaller  number  of  the  large  corpusides  as  depicted  on  Plate 
ix  and  other  plates  is  quite  cliaracteristic.  Tliese  changes  may,  of 
course  be  the  result  of  very  severe,  repeated  hcmorrliages,  and  these 
must  be  excluded  first  before  the  former  can  bo  considered  as  duo  to 
Texas  fever.  Tlie  changes  in  the  blood  corpuscles  may  bo  directly 
associated  with  the  p.arasite  in  the  mild  type,  but  they  usually  follow 
the  parasite  in  the  acute  type.  Hence  they  may  be  the  only  indica- 
tion of  disease  recognizable  under  the  microscope  in  some  cases. 

A reduction  in  the  number  of  cor,mscles  is  a very  reliable  sign  of 
Texas  lever.  If  we  oxcejit  the  occurrence  of  severe  hemorrhages  and 
the  feeding  of  chemical  poisons,  their  number  is  but  slightly,  if  at  all, 
intluenced  by  diseases  of  various  kinds.  In  several  cases  of  advancec 
tuberculosis  no  reduction  was  noticed.  In  fact  there  seems  lo  be  but 
little  siieeific  action  of  bacterial  poisons  on  the  rod  corpnscle.s,  while  the 
Texas  fever  microbe  limits  its  destructive  action  entirely  to  them. 
Ainemia  in  cattle  seems  to  be  rare,  as  we  foiiiid  it  but  one.e  among  the 
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many  cases  under  observation.  Hence  the  counting  apparatus  is  of 
great  service  in  detecting  Texas  fever  in  all  its  phases  and  should  be 
used  whenever  possible. 

A summary  of  the  diagnostic,  (iharacters  to  be  looked  for  when  this 
disease  is  suspected  would  include  among  others  the  following  salient 
ones : 

(1)  Cattle  ticks. 

(2)  Gross  pathological  changes:  Hmmoglobinuria;  enlarged  spleen ; 
enlarged,  yellowish  liver  j thick,  flaky  bile;  ecchymoses  on  the  external 
and  internal  surfaces  of  the  heart. 

(3)  The  micro-parasite  within  the  red  corpuscles. 

(4)  Modified  or  changed  corpuscles  (enlargement,  the  presence  of 
stain  able  granules,  etc.). 

(5)  The  reduction  in  the  number  of  red  corpuscles. 

PREVENTION. 

Texas  fever  in  the  territory  outside  of  the  enzootic  region  is  the  re- 
sult of  the  distribution  of  ripe  egg-laying  ticks  by  cattle  from  the  en- 
zootic region.  Hence  such  cattle  should  not  be  allowed  on  uninfected 
territory  during  the  warmer  half  of  the  year.  It  is  also  evident  that 
all  cars  carrying  Southern  cattle  contain  a larger  or  smaller  number  of 
ticks  which  have  dropped  off  during  the  journey  and  which  are  ready 
to  lay  their  eggs.  The  sweepings  of  such  cars,  wherever  deposited, 
may  give  rise  to  a crop  of  young  ticks  and  these,  when  they  have  access 
to  cattle,  will  produce  the  disease.  Wherever  Southern  tick-bearing 
cattle  are  kept  within  twenty-five  to  thirty  days  after  their  departure 
from  their  native  fields  they  are  liable  to  infect  such  places,  since  it  re- 
quires the  period  mentioned  for  the  smaller  ticks  to  ripen  and  drop  off. 
But  under  special  conditions  even  this  period  is  too  short  and  the 
Southern  cattle  may  remain  dangerous  a longer  time.  This  would  oc(mr 
when  such  cattle  remain  in  any  one  inclosure  long  enough  (four  to  five 
weeks)  for  the  x^rogeny  of  the  first  ticks  which  drop  off  to  appear  on 
the  same  cattle. 

The  above  points  are  covered  in  the  regulations  of  the  Department 
of  Agriculture  concerning  cattle  transportation.  These  regulations 
insist  on  the  complete  isolation  of  cattle  coming  from  the  permanently 
infected  territory  between  March  1 and  December  1 of  each  year  and 
on  the  i)roi)er  disinfection  of  the  litter  and  manure  from  such  cattle 
during  transportation.  Furthermore  such  cattle  can  only  be  trans- 
ported into  uninfected  territory  for  immediate  slaughter  during  the 
prescribed  i>eriod.  These  regulations  if  properly  carried  out  would  pre- 
vent the  appearance  of  Texas  fever  at  any  time  in  those  areas  north  of 
the  enzootic  territory.  The  only  question  which  now  presents  itself 
with  reference  to  them  is  the  efficiency  of  the  prescribed  disinfection. 
It  has  been  shown  that  the  infection  resides  only  in  the  cattle  ticks 
and  their  eggs ; hence  the  destruction  of  these  is  absolutely  essential 


148 


TEXAS  OR  SOUTHERN  CATTLE  FEVER. 


to  make  the  disinfection  of  any  value.  In  the  present  report  this  ques- 
tion has  not  been  touched  upon;  therefore,  pending  the  trial  of  various 
disinfectants,  which  is  now  going  on,  any  discussion  or  any  suggestions 
are  of  little  value. 

The  harmlessness  of  Southern  cattle  after  being  deprived  of  the 
cattle  tick  brings  up  the  very  important  question  whether  such  cattle 
can  not  by  some  means  be  freed  from  ticks  so  that  their  transportation 
may  go  on  without  any  restriction  during  the  entire  year.  There  are 
several  ways  in  which  experiments  might  be  undertaken.  Cattle  might 
be  subjected  to  disinfecting  washes  of  various  kinds,  or  else  they  might 
be  run  through  disinfecting  baths  which  expose  the  whole  body  to  the 
action  of  the  liquid  used.  Such  processes  would  require  careful  atten- 
tion. The  survival  of  a very  few  ticks  might  lead  to  serious  conse- 
quences, since  a single  ripe  tick  averages  about  2,000  eggs. 

Cattle  may  be  deprived  of  ticks  on  a large  scale  without  the  use  of 
any  disinfection  if  the  following  plan  be  adopted:  Two  large  fields  in  a 
territory  naturally  free  from  cattle  ticks  are  inclosed.  The  tick-bearing 
cattle  are  put  into  the  first  inclosure  and  kept  there  about  fifteen  days. 
They  are  then  transferred  to  the  second  inclosure  for  the  same  length 
of  time.  Thirty  days  after  the  beginning  of  their  confinement  they  may 
be  considered  free  from  infection.  The  reason  for  this  procedure  is  sim- 
ple enough.  The  cattle  drop  the  ticks  as  they  ripen  in  the  inclosures. 
By  being  transferred  to  a second  (or  even  a third)  inclosure  they  are 
removed  from  the  possible  danger  of  a reinfection  by  the  progeny  of  the 
ticks  which  dropped  off  first.  It  is  evident  that  such  inclosures  can 
only  be  used  once  a season,  since  the  young  ticks  subsequently  hatched 
remain  alive  for  an  indefinite  length  of  time  on  the  ground.  Such  in- 
closures must  not  be  located  where  there  is  a possibility  that  the  ticks 
might  survive  the  winter. 

For  cattle  which  are  introduced  into  the  enzootic  territory  two  modes 
of  prevention  may  be  adopted.  Either  they  are  kept  entirely  free  from 
ticks  by  confinement  in  stables  or  upon  pastures  known  to  be  free  from 
ticks,  or  else  they  are  exposed  to  the  infecffion  in  such  a way  as  to  be- 
come insusceptible  to  it  after  a time.  The  first  method  is  open  to  the 
objection  that  ticks  may  at  some  time  accidentally  gain  access  to  such 
cattle  and  produce  a fatal  disease.  The  second  method  seems  the  more 
rational,  provided  it  can  be  successfully  carried  out.  We  know  that 
Southern  cattle  are  insusceptible  to  the  disease,  and  the  way  in  which 
this  insusceptibility  has  been  acquired  has  been  already  discussed  (p. 
130).  Young  animals  seem  to  be  largely  proof  against  a fatal  infection, 
although  they  are  by  no  means  insusceptible.  The  repeated  mild  attacks 
to  which  they  are  subjected  finally  makes  the  system  indifferent  to  the 
virus.  The  introduction  of  young  animals  into  the  permanently  infected 
territory,  though  not  without  danger,  is  far  safer  than  the  introduction 
of  animals  older  than  one  year.  The  danger  of  a fatal  infection  in- 
creases with  the  age  of  the  animal  and  is  very  great  in  cows  over  5 or 
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6 years  old,  as  is  distinctly  shown  by  the  experiments  recorded  in  this 
report. 

The  subject  of  preventive  inoculation  has  already  been  discussed  and 
experiments  cited  on  page  132.  It  has  been  shown  that  while  in  gen- 
eral two  mild  attacks  may  not  prevent  a third  attack,  this  will  not  be 
fatal.  One  very  acute  attack  will  usually  x^i'event  a second  severe 
attack.  Hence  it  is  possible  to  prevent  cattle,  even  when  fairly  along 
in  years,  from  su(;cumbing  to  a fatal  attack  by  several  preliminary 
carefully  guarded  exposures  to  a mild  infection.  This  infection  may 
be  produced  by  scattering  rij>e  ticks  in  an  enclosure,  or  by  placing 
young  ticks  on  cattle  in  the  fall  of  the  year  (page  135).  Protective  in- 
oculation of  this  kind  should  be  carried  on  at  some  locality  outside  of 
the  enzootic  territory  carefully  chosen  for  the  purpose.  A few  years  of 
careful  experimentation  would  probably  lead  to  an  efficient  method 
which,  when  definitely  formulated  in  aU  its  details,  could  be  applied  in 
diffierent  parts  of  the  country.  Such  experimentation  should,  of  course, 
pay  special  attention  to  the  relative  susceptibility  of  the  various  higher 
grades  of  cattle,  a matter  which  we  have  been  unable  to  touch  upon 
thus  far. 

What  can  the  individual  farmer  or  stock-owner  do  in  the  event  that 
Texas  fever  has  been  introduced  into  his  pastures  ? From  what  has 
been  said  thus  far  pastures  which  have  been  infected  by  Southern  cattle 
or  ticks  from  the  litter  and  manure  of  infected  cattle  cars  should  be 
avoided  during  the  entire  summer  season.  While  we  know  that  young 
ticks  may  remain  alive  in  jars  for  two  or  three  months  without  food,  it 
would  be  premature  to  conclude  that  such  is  the  case  on  pastures,  as 
the  conditions  are  quite  different.  Yet  everything  seems  to  point  to  a 
long  sojourn  of  young  ticks  on  infected  fields,  and  pending  the  carrying 
out  of  experiments  to  test  this  question  we  would  recommend  that 
native  cattle  be  not  allowed  to  graze  on  infected  fields  until  after  the 
first  frosts,  for  even  a mild  attack  in  fall  before  the  ticks  have  been 
destroyed  by  frosts  is  debilitating  to  cattle.  The  period  of  time  during 
which  infected  localities  remain  dangerous  varies,  of  course,  with  the 
latitude,  and  would  be  shorter  the  colder  the  climate. 

The  infection  of  stables,  stalls,  and  other  structures  with  the  ticks 
should  be  counteracted  by  thorough  disinfection.  The  adult  ticks  and 
the  eggs  must  be  destroyed.  As  stated  above,  we  know  as  yet  very 
little  concerning  the  agents  which  will  destroy  the  vitality  of  the  eggs 
of  ticks,  but  the  use  of  water  near  the  boiling  point  may  be  sufficient, 
if  liberally  applied,  to  destroy  the  life  of  the  embryos.  In  the  case  of 
litter  and  manure  heaps  the  thorough  saturation  with  some  strong 
mineral  acid  in  dilution  may  accomplish  the  purpose.  Ordinary  lime, 
slaked  or  un slaked,  densely  sprinkled  over  infected  places  so  as  to  form 
a continuous  layer  may  be  recommended.  The  slow  incrustation  of  the 
egg  masses  with  carbonate  of  lime  may  be  expected,  provided  the 
manure  is  under  cover.  Otherwise  it  will  be  washed  away  and  may 
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leave  the  eggs  unharmed.  In  regions  outside  of  tlie  enzootic  territory 
the  absenee  of  ticks  may  be  accounted  for  by  the  severity  of  the  winter; 
hence  in  unprotected  localities  disinfection  is  unnecessary  after  the 
winter  has  set  in.  But  it  may  occur  that  in  sheltered  places  the  eggs 
will  winter  over  and  the  ti(*.ks  reappear  the  following  spring.  Whether 
such  ticks  are  likely  to  produce  any  serious  trouble  in  the  absence  of 
Southern  cattle  we  are  unable  to  state  definitely.  All  that  we  know  is 
that  disease  may  break  out  when  Southern  cattle  of  the  preceding 
year  are  in  the  pasture,  as  was  demonstrated  accidentally  in  our  investi- 
gations during  1891.  (See  p.  120  and  No.  154.)  Hence  all  infected  ma- 
terial should  be  freely  ex])osed  to  the  frosty  even  though  treated  with 
disinfectants  beforehand. 


TREATMENT. 

If  the  disease  is  suspected  in  a herd,  the  animals  should  be  searched 
thoroughly  for  the  presence  of  small  ticks  and  the  temperature  of  every 
animal  taken  with  a clinical  thermometer  with  which  every  stock-owner 
should  be  provided.  This,  which  should  be  5 inches  long,  is  inserted 
well  into  the  rectum  and  held  there  3 to  5 minutes.  If  the  temperature 
islOlo  to  107°F.,  fever  is  present.  The  combination  of  ticks  and  fever,  or 
the  presence  of  the  former  in  a locality  where  they  do  not  naturally  exist, 
may  be  considered  a sure  sign  of  the  imminence  of  Texas  fever.  Though 
there  are  at  least  two  species  of  ticks  regularly  infesting  cattle  in  the 
permanently  infected  territory,  these  remarks  can  apply  only  to  the 
species  described  in  this  report,  since  we  know  nothing  as  yet  of  the 
fever -producing  capacity  of  the  other  species  (Amhhjoynma  unipunctata). 

In  case  the  ticks  are  found  on  the  cattle  they  should  be  carefully  re- 
moved and  the  cattle  transferred  at  once  to  uninfected  grounds.  The 
cattle  should  be  repeatedly  examined  for  ticks  and  all  found  destroyed. 
While  the  change  of  pasture  and  the  removal  of  ticks  may  not  prevent 
the  attack  nor  cut  short  the  disease  after  it  has  once  shown  itself,  we 
feel  certain  that  fewer  animals  will  succumb  to  it.  A single  infection 
is  sufficient  to  cause  severe  and  prolonged  disease,  as  is  shown  by  the 
injection  of  infected  blood;  but  the  mortality  seems  to  be  lower  than  in 
natural  exposures,  where  the  infection  is  intensified  with  every  addi- 
tional tick. 

We  are  unable  to  recommend  any  specific  remedies  to  be  applied 
after  the  disease  has  appeared,  because  none  have  been  tried  as  yet. 
Quinine  and  its  various  i)reparations  fed  or  injected  under  the  skin 
may  prove  of  value  in  destroying  the  parasite,  or  perhaps  methylene 
blue,  recently  recommended  for  malaria,  may  be  of  some  service.  Wo 
hesitate,  however,  to  do  more  than  suggest  these  remedies,  since  their 
efficiency  should  first  be  carefully  tested  by  well-planned  experiments, 
which  should  only  be  undertaken  on  n huge  scale  with  a sufficient 
number  of  control  animals  and  guided  by  a repeated  examination  of 
the  blood. 
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Tlie  general  indications  to  be  followed  in  att(‘mpting  to  save  diseased 
animals  are  perfect  rest  in  a sheltered  place.  Sick  animals  slionld  not 
be  driven  or  excited,  for  tlie  condition  ot  the  circnlation  is  such  that 
any  effort  may  bring  about  rupture  of  blood  vessels  and  lead  to  speedy 
death.  Tlie  heart,  moreover,  is  always  seriously  involved  and  should 
not  be  strained  in  any  way.  Again,  the  exposure  of  sick  cattle  in  the 
sun’s  heat  without  shelter  is  liable  to  increase  the  already  abnormally 
high  temperature.  We  have,  in  fact,  observed  on  unsheltered  fields 
during  very  hot  days  a rise  of  from  2 to  3 degrees  F.  in  presumably 
healthy  cattle  during  the  day,  which  Ave  must  attribute  to  the  effect  of 
the  sun’s  heat.  A sheltered  place,  preferably  in  the  open  air,  in  which 
the  sick  animal  remains  free  from  the  annoyances  of  other  animals,  is 
therefore  best  suited  to  its  condition.  An  abundance  of  pure  water 
should  be  supplied  to  aid  the  overtaxed  liver  and  kidneys  to  excrete 
their  abnormal  products  in  a more  diluted  condition.  The  food  given 
should  be  readily  digestible.  It  may  be  on  the  Avhole  better  to  with- 
hold food  entirely  until  the  high  temx)erature  begins  to  subside,  since 
the  various  digestive  organs  are  in  a congested  state  and  not  in  a con- 
dition to  do  any  work. 

The  disinfection  of  infected  x^astures  is  out  of  the  question,  and 
must  be  left  to  nature  in  winter.  They  may,  however,  be  used  for 
sheep,  since  we  have  found  these  animals  unharmed  after  grazing  on 
them  during  an  entire  summer.  It  is  highly  x)robable  that  all  other  do- 
mesticated animals  may  run  over  such  pastures  with  impunity,  since 
Texas  fever  outside  of  the  bovine  species  has  not  yet  been  observed. 

CONCLUSIONS. 

(1)  Texas  cattle  fever  is  a disease  of  the  blood,  characterized  by  a 
destruction  of  red  corpuscles.  The  syinx^toms  are  partly  due  to  the 
anaemia  produced ; X^^i'tly  to  the  large  amount  of  debris  in  the  blood, 
which  is  excreted  with  difficulty,  and  which  causes  derangement  of  the 
organs  occupied  with  its  removal. 

(2)  The  destruction  of  the  red  coiq^uscles  is  due  to  a microorganism 
or  micro-parasite  which  lives  within  them.  It  belongs  to  the  x^rotozoa 
and  passes  through  several  distinct  x>hases  in  the  blood. 

(3)  Cattle  from  the  x^ermanently  infected  territory,  though  other- 
wise healthy,  carry  the  micro-parasite  of  Texas  fever  in  their  blood. 

(4)  Texas  fever  may  be  produced  in  susceptible  cattle  by  the  direct 
inoculation  of  blood  containing  the  micro-parasite. 

(5)  Texas  fever  in  nature  is  transmitted  from  cattle  which  come 
from  the  perman  ently  infected  territory  to  cattle  outside  of  this  terri- 
tory by  the  cattle  tick  {BoopMlus  hovis). 

(6)  The  infection  is  carried  by  the  progeny  of  the  ticks  which 
matured  on  infected  cattle,  and  is  inoculated  by  them  directly  into  the 
blood  of  susceptible  cattle. 
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(7)  Sick  natives  may  be  a source  of  infection  (when  ticks  are  present). 

(8)  Texas  fever  is  more  fatal  to  adult  than  to  young  cattle. 

(9)  Two  mild  attacli:s  or  one  severe  attack  will  probably  prevent  a 
subsequent  fatal  attack  in  every  case. 

(10)  Sheep,  rabbits,  guinea-pigs,  and  pigeons  are  insusceptible  to 
direct  inoculation.  (Other  animals  have  not  been  tested.) 

(11)  111  the  diagnosis  of  Texas  fever  in  the  living  animal  the  blood 
should  always  be  examined  microscopically  if  iiossible. 


DHSCRIPTION  OF  PLATES. 

Every  figure  illustrative  of  red  blood  corx)uscles  contaiTiiug  the  para- 
sites or  modified  by  the  disease,  was  made  from  one  field  of  the  micro- 
scope, and  this  only,  unless  especially  mentioned  to  the  contrary  in  the 
descriptions  below.  The  drawings  are  therefore  equivalent  to  i)hoto- 
graphic  reproductions,  in  so  far  as  nothing  was  omitted  from  the  field 
or  inserted  from  other  fields  (with  exceptions  to  be  given).  The  slight 
differences  in  the  coloring  is  due  to  the  different  intensity  of  the  stain 
in  the  preparations,  and  was  copied  as  accurately  as  possible  by  the 
artist. 

'J’he  preparations  illustrating  blood  corpuscles  were  all  drawn  with 
the  aid  of  a Zeiss  apochromatic  objective,  2mm ^ 1.30  n.  a.  and  the  meas- 
urements made  with  the  compensating  micrometer  ocular  No.  6.  The 
occasional  variation  in  the  magnification  is  due  to  the  fact  that  the 
earlier  drawings  were  made  with  the  draw  tube  in,  the  later  ones  with 
the  tube  length  so  adjusted  that  each  division  of  the  ocular  micrometer 
was  exactly  equivalent  to  2 ju.  The  history  of  the  cases  from  which  the 
drawings  were  made  may  be  found  recorded  in  detail  in  the  appendix. 

Pi.ATE  I.  Diseased  and  liealtliy  spleen. 

Fig.  1.  Spleen  of  No.  130.  The  smaller  ventral  end  is  here  represented.  Weight 
of  entire  spleen  6|  pounds 

Fig.  2.  Spleen  of  healthy  steer  killed  for  beef.  The  same  region  selected  as  in 
the  diseased  spleen.  Weight  2|  pounds. 

Note  the  enormous  enlargement  of  the  diseased  spleen,  the  almost  blackish 
appearance  of  the  pulp,  and  the  concealment  of  the  trabeculae  and  Malpigh- 
ian bodies  as  compared  with  the  healthy  spleen.  The  ratio  of  the  weight  of 
the  diseased  to  that  of  the  healthy  spleen  is  in  this  case  as  2^  to  1,  while  the 
weights  of  the  animals  is  as  2 to  3 (800  to  1,200). 

Plate  II.  Diseased  and  healthy  liver. 

Fig.  1.  Liver  of  No.  50.  The  figure  shows  the  cut  surface  at  right  angles  to  the 
peritoneal  surface. 

Fig.  2.  Cut  surface  of  the  same  liver  enlarged  two  diameters  to  show  the  distri- 
bution of  the  yellowish  zones  along  the  course  of  the  hepatic  vessels. 

Fig.  3.  Cut  surface  of  healthy  liver.  The  coloring  is  not  properly  reproduced 
in  this  figure. 

Fig.  4.  Section  parallel  to  the  peritoneal  surface  of  fresh  liver  from  No.  106,  in 
iodized  serum.  Slightly  magnified.  The  yellow  regions  correspond  to  the 
regions  in  which  the  bile  capillaries  are  distended  with  bile. 

Plate  III.  Bile  stasis  and  haemoglobinuria. 

Fig.  1.  Section  from  liver  of  No.  130.  Cut  on  freezing  microtome,  stained  in 
alum  carmine,  floated  upon  the  slide,  dried  in  thermostat  and  mounted  in 
xylol  balsam.  Drawn  with  Zeiss  apochr.  4 mm.  and  compens.  ocular  4.  Out- 
lined with  camera  lucida.  (X  250.)  The  hepatic  cells  are  shown  to  be  in- 
closed in  a network  of  bile  canaliculi  distended  with  rods  of  solid  bile. 
The  space  to  the  left  represents  the  intralobular  vein. 
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Plate  III — Continued. 

Fig.  2.  From  a fresh  section  of  liver  of  No.  144,  showing  the  network  of  injected 
bile  canaliciili  and  the  needle-like,  red  crystals. 

Fig.  3.  Rods  of  solid  bile  obtained  from  teased  preparations  of  the  liver  of  No. 
184.  (X  1,000.) 

Fig.  4.  Urine  from  No.  80. 

Pi.ATK  IV.  Mieroorganism  of  Texas  fever. 

Fig.  1.  Blood  from  a skin  incision  of  No.  74,  taken  September  30,  1890.  The 
blood  was  spread  in  a thin  layer  on  a cover-glass  as  described  in  the  text, 
dried  in  the  air.  Subsequently  heated  for  one  to  two  hours  in  a dry  hot-air  oven 
at  110°-120'^  C.  Stained  for  two  to  three  minutes  in  Loffler’s  alkaline  methy- 
lene blue,  washed  in  water,  then  dipped  for  a moment  in  a one-third  per  eent 
solution  of  acetic  acid,  washed  again,  dried  in  the  air,  and  finally  mounted 
in  xylol  balsam.  The  micro-parasite  is  represented  by  the  exceedingly  minute 
blue  points  within  the  red  corpuscles. 

In  this  preparation  the  infection  is  shown  to  be  very  extensive.  This  is 
the  only  case  in  whieh  the  parasite  was  detected  in  this  exceedingly  minute 
stage.  (X  1,000.) 

Fig.  2.  Cover-glass  preparation  of  spleen  pulp  from  No.  70.  Stained  as  described 
in  Fig.  1 above.  The  intraglobular  bodies  are  slightly  larger  than  those 
of  Fig.  1.  (X  900.) 

Fig.  3.  Blood  from  a skin  incision  of  No.  160.  Prepared  November  7,  1891. 
Method  as  described.  The  small  bodies  are  situated  within  the  red  cor- 
puseles  near  the  periphery.  The  large  red  corpuscle  in  the  center  containing 
a number  of  stained  particles  of  different  sizes  is  a result  of  the  loss  of 
corpuscles,  or  anaemia.  (X  1,000.) 

Fig.  4.  Cover-glass  preparation  from  kidney  of  No.  130.  Method  of  fixing  and 
staining  as  described  above.  The  large,  blue  body  in  the  center  of  the  group  is 
one  of  the  cellular  elements  of  the  kidney.  The  parasites  are  usually  in  pairs, 
and  roundish.  This  form  is  generally  assumed  in  the  dead  body.  ( X 1,000. ) 

Fig.  5.  Preparation  made  by  rubbing  a piece  of  the  heart  muscle  of  No.  186  on 
a cover-glass,  drying  and  staining  as  before.  In  this  way  the  blood  corpus- 
cles from  the  smaller  vessels  and  capillaries  are  obtained.  The  large  blue 
body  represents  a leucocyte.  The  parasites  are  mostly  in  pairs  and  pear- 
shaped.  (X  1,000.) 

Plate  V. 

Fig.  1.  Cover-glass  preparation  of  spleen  pulp  from  No.  66.  The  two  large  blue 
bodies  represent  cell  elements  of  the  spleen  pulp,  and  the  uniformly  bluish- 
pink  body  represents  an  ‘UiniBuiic’^  red  corpuscle.  The  red  corpuscles  are 
mostly  larger  than  normal,  owing  to  the  amemic  condition  induced  in  the 
animal  before  death.  Many  parasites  are  in  pairs  and  have  assumed  the 
s])herical  form.  The  animal  had  died  in  the  night.  ( X 1,000.) 

Fig.  2.  Preparation  made  as  before  from  blood  taken  from  a skin  incision  of  No. 
106,  August  27,  1890,  less  than  twenty  hours  before  death.  The  appearance 
of  the  infected  corpuscles  in  groups,  a-s  shown  in  the  figure,  was  especially 
marked  in  this  animal.  The  ]>arasit(is  are  mainly  in  ])airs,  and  jiyriform. 
The  stained  body  on  the  right  is  a white  corpuscle.  The  large  parasite  in 
a corpuscle  to  the  left  was  drawn  in  from  an  adjacent  field.  The  reddish 
color  of  the  stained  bodies  is  due  to  the  fact  that  the  preparation  was  drawn 
while  still  mounted  in  water,  which  partly  dissolved  out  the  coloring  matter. 
(X  1,000.) 

Fig.  3.  Cover-glass  preparation  of  blood  taken  from  a skin  incision  of  No.  185, 
Octolier  9,  1891.  (Case  of  intravenous  injection  of  Texas-fever  blood.)  On 
this  date  only  about  1,000,000  rod  corpuscles  in  a (unm.  All  objects  within 
the  dotted  line  are  in  one  field  of  the  microscojic.  The  rest  arc  drawn  in 
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from  other  fields  in  the  same  preparation,  a represents  modified  red  corpus- 
cles, h a leucocyte,  c a luematohlast,  and  d the  parasites.  Note  the  varia- 
tion in  the  size  of  the  red  corpuscles.  The  parasites  are  mainly  in  pairs. 
They  vary  in  size  and  form,  and  perhaps  rejireseiit  stages  of  degeneration. 

(X  1,000) 

Fl.vte  \l.  Microiirganism  of  Texas  fever. 

Fig.  1.  Vascular  fringes  on  omentum  of  No.  130,  crushed  on  cover-glass.  Dried 
and  stained  as  before  ( X 1,000).  Shows  the  extensive  infection  of  blood  cor- 
puscles in  the  capillaries.  The  large  blue  body  represents  a cellular  ele- 
ment. One  corpuscle  shows  a double  infection.  The  parasites  are  mainly 
pyriform. 

Fig.  2.  Heart  muscle  of  No.  130,  crushed  on  cover-glass,  dried  and  stained  to  show 
presence  of  parasites  freed  by  the  disintegration  of  the  infected  corpuscles. 
One  corpuscle  in  the  lower  part  of  the  figure  to  the  right  shows  faintly.  The 
two  pairs  of  free  parasites  above  are  drawn  in  from  another  field. 

Fig.  3.  Preparation  from  kidney  of  No.  74,  showing  the  large  number  of  freed 
parasites  in  addition  to  an  extensive  infection  of  the  red  corpuscles.  The 
free  bodies  largely  in  pairs. 

Fig.  4.  Infected  corpuscle,  unstained,  from  cutaneous  blood  of  No.  .56,  collected 
November  28. 1890.  Each  pyriform  body  is  provided  with  a minute  dark  body 
not  seen  in  stained  preparations.  (X  1,000.) 

Fio-.  .5.  A similar  pair  of  parasites,  unstained,  from  No.  130.  Taken  December 
”30,  1890.  (X  1,000.) 

Fig.  6.  A spherical  form  from  the  same  case  at  the  same  time. 

Fig.  7.  Stained  corpuscle  from  cutaneous  blood  of  No.  137,  prepared  Novem- 
ber 6,  1890,  shortly  before  it  was  killed,  showing  how  large  these  bodies 
may  occasionally  become  with  reference  to  the  envelo^jing  corpuscle.  Note 
also  the  peripheral  stain. 

Fig.  8.  Free  parasites  not  infrequently  observed  in  crushed,  fresh,  and  unstained 
preparations  from  heart  muscle  of  various  cases.  They  are  seen  usually  in 
pairs. 

Fig.  9.  A series  of  corpuscles  containing  bright  motile  bodies,  observed  both  in 
health  and  disease.  Somewhat  coarsely  outlined. 

Fig.  10.  Path  of  one  of  the  bright  motile  bodies  within  a red  corpuscle,  as  ob- 
served during  a period  of  15  minutes.  Sketched  from  a fresh  preparation  of 
cutaneous  blood  from  No.  107,  August  25,  1890. 

Plate  VII. 

Fig.  1.  Capillary  from  heart  muscle  of  No.  181.  From  tissue  hardened  in  Miil- 
ler’s  fluid  and  alcohol.  Sections  cut  after  imbedding  in  paraffin  and  fas- 
tened to  the  slide  with  a few  drops  of  70  per  cent  alcohol.  Stained  for  an 
hour  in  Ehrlich’s  acid  hematoxylin  andeosin,  dehydrated  in  alcohol  contain- 
ing eosin,  cleared  in  clove  oil,  and  mounted  in  xylol  balsam.  There  are  a con- 
siderable number  of  parasites  in  pairs  within  the  red  corpuscles,  the  ma- 
jority of  which  show  only  in  outline,  since  they  have  lost  their  coloring 
matter,  probably  as  a result  of  disintegration,  (x  500.) 

Fig.  2.  Capillary  from  the  medullary  portion  of  kidney  of  No.  186.  Nearly 
every  corpuscle  contains  a pair  of  parasites.  Those  drawn  in  shadow  below 
the  optical  section,  in  focus  are  also  infected.  The  section  was  prepared  in 
the  same  manner  as  detailed  above,  with  the  exception  that  it  was  not 
fastened  to  the  cover  glass  and  not  passed  through  eosin  alcohol.  ( X 500.) 

Fig.  3.  Capillary  containing  infected  corpuscles  almost  exclusively.  From  a 
teased  preparation  of  fresh  spleen  pulp  of  No.  134,  in  iodized  serum.  The 
unstained  parasites  appear  as  minute  round  white  spots  in  the  corpuscles. 
(X  500.) 
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Plate  VIII.  AmcBlloid  changes  of  the  microorganism  of  Texas  fever. 

Fig.  1.  Fresh  preparation  of  hlood  from  No.  69,  five  hours  post-mortem.  Prep- 
aration sealed  with  paraffin  and  kept  in  a warm  chamber  with  microscope 
at  35°-40°  C.  Showing  changes  of  form  in  an  intraglobular  parasite. 

Nos.  1 to  6,  changes  going  on  as  fast  as  could  he  sketched. 

Nos.  7 to  15,  sketched  twenty  minutes  later. 

Fig.  2.  An  intraglobular  parasite  in  subcutaneous  hlood  of  No.  95  a few  hours 
before  death,  showing  changes  of  outline. 

Fig.  3.  Another  parasite  from  the  same  source,  showing  similar  changes. 

Fig.  4.  Parasites  showing  a nuclear  (?)  body  from  the  same  source. 

Fig.  5.  Similar  parasites  sketched  from  the  fresh  cutaneous  blood  of  No.  90, 
shortly  before  death.  Note  the  different  forms  and  relative  positions  occu- 
pied by  the  intraglobular  parasites  as  well  as  the  presence  of  the  nuclear  ( ?) 
body. 

Plate  IX.  Modified  or  embryonic  red  corpuscles  after  severe  hemorrhage  and  after 
Texas  fever. 

Fig.  1.  Blood  from  sheep  No.  160,  upon  which  venesection  had  been  practiced. 
Prepared  July  7,  1890,  after  the  number  of  red  corpuscles  had  been  reduced 
from  11  to  5i  millions.  Dried  and  stained  as  described  for  Fig.  1 on  Plate  iv. 
Note  variation  in  the  size  of  the  normal  corpuscles  and  the  presence  of  large 
corpuscles  containing  a large  number  of  stained  particles  or  granules  of 
variable  size.  (X  1,000.) 

Fig.  2.  Another  field  from  the  same  preparation,  showing  also  a tinted  form 
without  granules,  (x  1,000.) 

Fig.  3.  Cutaneous  blood  from  cow  No.  168,  drawn  August  12,  1891,  after  the  red 
corpuscles  had  been  reduced  by  venesection  from  6|  to  2 millions.  Stained 
as  indicated  in  Fig.  1.  Note  the  presence  of  large  and  small  granules  in 
the  corpuscles;  also  a uniformly  stained  corpuscle,  (x  1,000.) 

Fig.  4.  From  another  field  of  the  same  preparation,  showing  two  large  corpuscles 
containing  stained  granules.  (X  1,000.) 

Fig.  5.  Cutaneous  blood  from  No.  160  (case  of  Texas  fever).  Preparation  made 
November  12,  1891.  A corpuscle  on  the  left  contains  a Texas-fever  parasite 
(X  1,000.) 

Fig.  6.  Another  field  of  the  same  preparation,  showing  uniformly  stained  as  well 
as  granular  red  corpuscles.  Note  also  the  great  variation  in  size  of  the  cor- 
puscles having  a normal  appearance.  (X  1,000.) 

Plate  X.  The  cattle  tick — the  carrier  of  Texas  fever. 

(Figs.  1,  3,  4,  and  5 were  drawn  under  the  direction  of  Dr.  Curtice.  Nos.  4 and 
5 were  slightly  modified  before  insertion.) 

Fig.  1.  A series  of  ticks  from  the  smallest,  just  hatched  from  the  egg  to  the  ma- 
tured female  ready  to  lay  eggs. 

Fig.  2.  Eggs  magnified  5 diameters. 

Fig.  3.  The  young  tick  just  hatclied  (X  40). 

Fig.  4.  The  sexually  mature  male  after  the  last  moult.  Dorsal  view,  (x  10.) 

Fig.  5.  The  sexually  mature  female  after  the  last  moult.  Dorsal  view,  (x  10.) 

Fig.  6.  A portion  of  the  skin  of  the  udder  of  No.  140.  (Ticks  artificially  hatched 
and  put  on  when  small.) 

Fig.  7.  A portion  of  the  ear  of  the  same  animal,  showing  adults  ready  to  drop 
olf  and  lay  their  eggs. 
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EXPLANATORY  INTRODUCTION  TO  NOTES  AND  TABLES. 

In  tlie  following  pages  will  be  found  the  various  observations  upon 
the  cases  of  Texas  fever  investigated  upon  which  the  deductions  in 
the  foregoing  report  are  based.  They  consist  of  clinical  pathological, 
bacteriological,  and  microscopical  observations,  and  are  given  as  fully 
as  is  possible  without  going  into  frequently  i epeated  details.  The  terms 
used  will  not  in  general  be  intelligible  without  the  text  and  the  notes 
as  a whole  are  not  intended  to  replace  this.  They  may  in  fact  be  en- 
tirely passed  over  by  those  not  especially  interested  in  the  methods 
and  details  of  the  work. 

The  cases  are  arranged  with  regard  to  the  numbers  which  the  ani- 
mals accidentally  bore  and  not  with  regard  to  the  experiments  of  which 
they  formed  a part.  This  method  was  adopted  to  facilitate  reference 
while  reading  the  text  in  which  the  general  plan  of  all  experimenis 
may  be  found.  Frequent  reference  is  made  to  special  cases  by  the 
numbers  of  the  animals,  and  the  appendix  may  thus  be  regarded  as 
a kind  of  index  to  the  text.  This  plan  of  transferring  the  greater 
part  of  the  experimental  detail  to  a compact  appendix  is  tried  with  the 
hope  that  it  will  make  the  text  less  bulky  and  hence  more  readable, 
while  including  everything  that  may  be  necessary  to  an  impartial 
judgment  on  the  part  of  the  reader.  The  arrangement  therefore  throws 
cases  together  which  perhaps  belong  to  different  experiments  in  differ- 
ent fields.  But  the  material  has  grown  so  bulky  that  any  other  ar- 
rangement would  be  more  confusing  than  this  seems  to  be.  As  the  ap- 
pendix has  been  entirely  subordinated  to  the  text  proper  the  serial 
arrangement  by  numbers  remained  the  only  altermative.  It  was 
thought  best  to  include  the  temperature  records  of  all  animals  in  their 
entirety,  and  these  will  be  found  at  the  end  arranged,  not  numerically, 
but  with  reference  to  the  experiment  to  which  each  animal  belonged. 
Under  each  case  the  page  where  such  record  can  be  found  is  given. 

In  order  to  facilitate  the  reading  of  the  notes  the  observations  upon 
many  of  the  cases  have  been  thrown  into  a tabular  form.  This  neces- 
sitated very  brief  statements  concerning  the  condition  of  the  blood 
and  the  parasite,  which  in  some  respects  is  to  be  regretted.  This  tabu- 
lar form  is,  however,  so  much  superior  in  permitting  a ready  compari- 
son of  the  condition  of  the  blood,  etc.,  from  time  to  time,  that  it  was 
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nevertheless  used  in  all  cases  in  which  the  examination  of  the  blood 
was  frequently  made. 

In  the  interpretation  of  the  tables  tlie  following  things  should  be 
borne  in  mind:  In  (pioting  the  number  of  red  blood  corpuscles  tlie 
three  last  figures  have  in  general  been  replaced  by  ciphers  to  facilitate 
and  simplify  tlie  reading. 

The  sign  of  eipiality  indicates  the  same  condition  as  in  the  column 
immediately  preceding. 

The  tliird  and  fourth  (columns  always  refer,  unless  it  is  otherwise 
stated,  to  bodies  within  the  red  blood  corpuscles.  A record  has  been 
made  of  the  occurrence  of  the  so-called  bright  bodies  described  on  page 
56  because  of  a possible  connection  of  some  of  them  with  the  earliest 
stages  of  the  Texas-fever  parasite  as  suggested  on  page  68. 

The  estimated  percentage  of  infection  is  not  from  actual  counting  of 
the  corpuscles  in  the  dried  and  stained  films  (as  this  would  have  con- 
sumed an  amount  of  time  not  warranted  by  the  results),  but  is  a simple 
approximation  or  guess  from  the  examination  of  a large  number  of 
fields.  In  those  cases  in  which  the  infection  is  very  slight  and  indicated 
by  actual  figures  (as  ^‘one  bright  body,”  three  pairs  pyriform  bodies,” 
etc.)  these  are  based  on  the  more  or  less  prolonged  examination  of  a 
single  cover-glass  preparation.  This  does  not  mean,  however,  that  only 
one  prex)aration  Avas  examined,  i^ot  infrequently  three  or  four  in  doubt- 
ful cases  were  examined  at  different  intervals.  The  same  may  be  said 
of  those  lAreparations  in  which  no  intraglobular  bodies  were  found.  In 
some  cases  one,  in  others  two  or  three,  were  carefully  scrutinized.  It  is 
of  course  evident  that  the  absence  of  all  x)arasites  from  the  blood  can 
not  be  predicated  when  the  evidence  is  based  on  the  examination  of  a 
very  small  quantity  of  blood.  It  may  be  said  that  at  least  several 
thousand  red  corpuscles  Avere  passed  in  review  in  every  preparation. 

Attention  is  likeAvise  called  to  the  fact  that  the  two  columns  giving 
the  result  of  the  examination  of  the  blood  in  the  fresh  and  in  the  dried 
and  stained  condition  are  not  necessarily  identical,  but  supplement  one 
another  as  to  the  information  given.  Thus  the  minute  bright,  intra- 
globular bodies  are  visible  only  in  fresh  blood.  The  reverse  is  true  of 
the  earlier  coccus-like  forms  of  the  parasite,  which  are  rarely  visible  in 
the  fresh  blood. 

The  fifth  and  vsixth  columns  of  the  tables  refer  to  the  condition  of  the 
red  cor])uscles  at  the  time  of  the  examination.  Tlie  ini])ortance  of  a 
recognition  of  their  condition  in  the  study  and  diagnosis  of  Texas  fever 
has  been  fully  discussed  on  pages  46  and  146. 

The  record  of  the  pulse  and  respiration  is  not  reliable  in  many  cases, 
oAving  to  the  excitability  of  the  animals  on  being  caught.  This  unre- 
liability disap[)ears  more  or  less  during  the  fever,  since  tlH‘y  are  then 
easily  caught  and  manifest  little  if  any  excitement. 

In  the  notes  on  the  individual  cases,  facts  obtained  by  subsequent 
microscopical  and  bacteriological  examination  of  tissues  have  been 
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placed  with  tlie  gross  ])ost-mortem  notes  to  simplify  the  arrangement. 
For  instance,  the  result  of  the  examination  of  hardened  tissues,  which 
in  a few  cases  was  delayed  a year  or  even  longer,  is  quoted  in  the  post- 
mortem notes,  thereby  bringing  all  the  observations  upon  any  one 
organ  together.  In  some  cases  discoveries  have  been  anticipated  in 
rewriting  the  notes.  Though  the  cause  of  the  minute  worm  pits  in 
the  fourth  stomach  was  not  recognized  until  the  fall  of  1890  (see  page 
33)  the  lesions  in  some  earlier  cases  have  been  referred  to  the  strongyle 
in  writing  up  the  notes  for  publication. 

In  general,  the  notes  of  the  later  cases  are  fuller  with  reference  to 
the  microorganism,  and  perhaps  more  exact,  and  the  reader  is  referred 
to  them  more  particularly.  It  was  thought  best,  however,  to  include 
the  notes  of  all  the  cases  which  have  entered  into  the  field  experiments 
in  order  to  preclude  any  doubts  in  the  mind  of  the  reader  as  to  the  cor- 
rectness of  the  inferences  drawn  from  these  field  experiments.  Many 
of  the  notes  are,  therefore,  merely  of  diagnostic  value,  and  their  mea- 
gerness in  other  respects  is  excusable  on  the  ground  that  it  was  a 
physical  impossibility  during  the  prevalence  of  the  acute  disease  in 
summer  to  do  justice  to  all  cases  which  came  under  observation. 

For  the  diagrams  of  the  field  inclosures  see  pp.  94,  99,  102,  and  108. 

SOME  PRELIMINARY  BACTERIOLOGICAL  OBSERVATIONS. 

The  following  observations  were  made  on  material  brought  to  the  laboratory  in 
Washington,  D.  C.  Cases  No.  1 and  2 belonged  to  an  outbreak  near  Hamilton,  Va., 
in  1886.  Cases  No.  3-6,  inclusive,  belonged  to  an  outbreak  in  Carroll  County,  Md., 
in  1888.  Dr.  Cooper  Curtice  reported  the  field  notes  of  this  outbreak  in  the  volume 
comprising  the  fourth  and  fifth  annual  reports  of  the  Bureau  of  Animal  Industry 
(p.429): 

Case  1 — (August  30, 1886).  Spleen  from  a case  of  Texas  fever  which  had  died  during 
the  night  at  Hamilton,  Va.  About  four  times  the  normal  size.  Wrapped  in  cloths 
saturated  with  a one-tenth  per  cent  solution  of  mercuric  chloride,  brought  to  the 
laboratory  and  kept  on  ice  until  next  morning.  Cultures  were  made  from  the 
spleen  pulp  which  was  very  soft,  dark-colored,  by  making  several  successive  incisions 
with  sterile  knives  and  withdrawing  bits  of  pulp  Avith  loops. 

September  1. — Three  tubes  of  neutralized  beef  infusion  peptone,  into  which  small 
bits  of  the  pulp  had  been  dropped,  were  faintly  clouded  to-day.  One  contained  two 
forms  of  bacilli,  a slender  and  a plump  form;  the  second,  a large  bacillus  and  a 
micrococcus ; the  third,  a large  spore-bearing  bacillus  and  a slender  one.  Two  tubes 
of  the  same  culture  liquid,  into  which  the  platinum  loop  previously  forced  into  the 
spleen  pulp  was  dipped,  remained  sterile.  Of  two  tubes  of  blood  serum,  inoculated 
with  bits  of  spleen  tissue,  one  remained  free  from  growth,  the  other  contained  a plump 
bacillus.  Several  gelatin-plate  cultures  made  at  the  same  time  remained  free  from 
growth. 

A portion  of  the  same  spleen  was  kept  in  a warm  room  for  one  day  wrapped  in 
sublimated  cloths.  The  pulp  then  examined  microscopically  contained  two  forms 
of  bacilli,  a plump  and  a slender  form,  the  former  in  chains,  the  latter  predominat- 
ing in  numbers.  Three  tubes  of  gelatin  inoculated  therefrom  were  liquefied  in  a 
feAV  days  and  contained  the  same  organism  found  in  the  liquid  cultures. 

The  various  forms  thus  brought  to  light  no  doubt  found  their  way  into  the  spleen 
soon  after  the  death  of  the  animal,  and  the  want  of  uniformity  in  the  results  of  the 
cultivations  indicated  that  nothing  could  be  expected  from  them. 
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Case  2. — September  1, 1886.  Another  cony  died  this  morning  at  Hamilton,  Va.  The 
spleen  was  immediately  removed,  wrapped  in  sublimated  cloths,  and  kept  on  ice 
until  it  could  be  examined  next  morning. 

This  organ  is  likewise  very  large,  the  tissue  disintegrated  and  very  dark.  No 
bacteria  could  be  seen  in  cover-glass  preparations.  In  or  on  many  red  blood-cor- 
puscles there  are  small  round  bodies  perhaps  1 //  in  diameter,  centrally  or  slightly 
eccentrically  situated,  which  stain  poorly  in  an  aqueous  solution  of  methyl  violet, 
very  well  in  methyl  violet  to  which  aniline  water  has  been  added  (Koch-Ehrlich 
tubercle  stain).  They  then  resemble  micrococci  in  size  and  form.  Only  a few  are 
found  outside  of  the  corpuscles.  Unstained  they  can  be  seen  as  mere  transparent 
spaces  in  the  corpuscles. 

Five  tubes  containing  bouillon  peptone  were  inoculated  from  the  spleen,  three  with 
the  platinum  loop  simply,  two  with  bits  of  tissue.  Several  agar  and  one  blood  serum 
(beef)  culture  were  also  made.  All  remained  sterile.  The  method  of  inoculation 
consisted  in  thoroughly  scorching  the  uninjured  capsule,  making  an  incision  through 
this  scorched  area  with  a flamed  scalpel,  a second  at  right  angles  to  this  with  a fresh 
knife.  From  the  latter  incision  bits  of  pulp  were  torn  away  with  flamed  forceps  and 
transferred  on  platinum  loops  to  the  various  culture  tubes. 

Case  3. — Cow  died  at  9 a.  m.,  August  28,  1888,  in  Carroll  County,  Md.  The  autopsy 
was  made  by  Dr.  Farrington  at  10  a.  m.  Some  of  the  organs  were  placed  in  difi'erent 
compartments  of  a refrigerator  pail  specially  constructed  for  this  purpose,  in  which 
they  were  surrounded  by  a jacket  of  ice.  Tlie  temperature  of  the  air  in  the  inner 
compartments  varied  from  32°  to  40°  F.  No  decomposition  could  thus  begin,  or  con- 
tinue if  already  begun,  while  the  organs  were  kept  in  the  pail  packed  with  ice. 
Cultures  were  made  from  the  various  organs  as  soon  as  they  reached  the  laboratory. 
The  unbroken  surface  was  thoroughly  scorched  and  bits  of  tissue,  etc.,  cut  out  from 
within  this  scorched  area  with  sterile  instruments. 

The  spleen  is  very  large,  pulp  dark  and  disintegrated.  Ked  blood-corpuscles  do 
not  appear  altered.  When  stained  with  alkaline  methylene  blue  on  cover  glasses 
the  spleen  pulp,  reveals  no  bacteria.  Four  tubes  were  inoculated  with  bits  of  the 
pulp,  two  containing  bouillon  peptone,  two  agar.  After  a week  all  sterile. 

The  liver  is  of  a mahogany  color,  due  to  the  accumulation  of  bile.  AATien  a bit  of 
the  liver  tissue  is  crushed  in  salt  solution  and  examined  unstained  under  the  micro- 
scope the  liver  cells  themselves  show  their  nucleus  with  five  or  six  fat  granules 
around  it.  Each  cell  is  encircled  by  a narrow  band  of  reddish-yellow  material,  form- 
ing a polygonal  network  and  representing  the  bile  canaliculi  filled  with  inspissated 
bile.  This  peculiar  injection  is  even  visible  on  stained  cover-glass  preparations. 
It  breaks  up  into  straight  and  Y-shaped  rods,  indicating  that  it  is  solid  in  consist- 
ency. The  rods  are  about  1.5  jn  thick. 

Sections  of  liver  tissue  (hardened  in  Muller’s  fluid  and  alcohol  imbedded  in  chlo- 
roform paraffin  and)  stained  in  alum  carmine,  show  a marked  distention  of  the  capil- 
laries of  the  middle  zone  of  the  acini  with  red  corpuscles.  The  bile  canaliculi  in 
the  innermost  and  outermost  zones  aj)pear  as  a yellow  network.  The  nuclei  of  the 
cells  of  the  innermost  zone  have  become  disintegrated,  each  appearing  as  a group  of 
roundish  granules.  The  middle  zone  shows  degenerated  and  normal  nuclei  mingled 
together. 

Blood  corimscles  begin  to  crenate  rapidly ; in  other  respects  no  changes  are  man- 
ifest. 

Cultures  from  the  liver,  three  in  bouillon  peptone  and  two  in  agar,  contain  active 
growths  on  the  following  day.  Nearly  all  contain  the  same  motile  bacillus.  It  is 
short,  with  rounded  ends.  In  g(datin-roll  cultures  its  colonies  appear  in  the  form 
of  very  thin,  iridescent  patches  on  the  surface  of  the  gelatin. 

A portion  of  the  large  intestine  contained  lumps  of  hard  fbees.  The  mucosa  was 
considerably  reddened  from  the  injection  of  minute  vessels,  especially  on  the  summit 
of  the  longitudinal  folds.  Numerons  roll  cultures  in  gelatin  were  made  from  ma- 
terial scraped  from  the  surface  of  the  membrane.  In  most  of  these  tqlies  same 
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peculiar  iridescent  patches  appeared,  which  consisted  of  short  motile  bacilli.  Two 
mice  and  a rabbit  were  inoculated  with  the  scraped  material  suspended  in  water. 
One  mouse  died  in  less  than  twenty-four  hours.  The  spleen  was  enlarged  to  twice 
its  normal  size.  A sero-sanguinolent  oedema  in  the  snbentis  of  thigh  and  abdomen. 
In  cultures  from  the  spleen,  liver,  and  blood  the  same  iridescent  colonies  developed 
as  those  obtained  from  the  intestine  directly  in  cultures.  The  second  mouse  died 
a few  hours  later.  Local  lesion  as  in  the  first  mouse;  spleen  small.  The  same  bac- 
teria observed  in  the  local  oedema,  but  apparently  absent  from  the  spleen.  An  agar 
culture  from  the  blood  develops  a rather  thick,  whitish,  glistening  growth  of  the 
same  bacteria.  The  rabbit  showed  no  ill  effects  after  the  inoculation. 

From  the  kidney  of  the  cow  bits  of  tissue  were  transferred  to  bouillon  peptone, 
agar,  and  gelatine.  Of  these  five  tubes  one  (agar)  contains  a feeble  growth  of  small 
motile  rods.  The  remaining  four  permanently  sterile. 

At  tlie  anto])sy  the  bladder  was  empty,  hence  the  condition  of  the  urine  could  not 
be  determined. 

Material  from  this  cow  was  brought  to  the  laboratory  in  the  refrigerator  pail 
September  3,  1888.  The  spleen  is  about  8 inches  wide  in  the  middle  and  1^  inches 
thick.  The  capsule  is  so  tense  that  the  softened  pulp  wells  out  wherever  an 
incision  is  made  and  is  so  soft  as  to  bo  readily  broken  up  with  a stout  platinum  loop. 
A bit  of  the  pulp  placed  in  salt  solution,  under  the  microscope  shows  immense  num- 
bers of  apparently  normal  red  corpuscles.  No  bacteria  seen  either  in  the  unstained 
or  the  stained  preparations.  Four  cultures  made  by  adding  bits  of  spleen  pulp  as 
large  as  split  peas  remain  sterile.  A gelatine  roll  culture  contains  but  one  liquefy- 
ing colony. 

Only  a small  mass  of  liver  tissue  brought  for  examination.  It  has  a peculiar  sick- 
ening but  not  putrefactive  odor.  The  cut  surface  is  yellowish.  In  salt  solution 
the  hepatic  cells  appear  finely  granular  with  nucleus  distinct.  Some  contain  fat 
globules  and  irregular  masses  of  yellow  pigment.  The  intercellular  bile  canaliculi 
are  distended  irregularly  with  yellow  masses.  The  injection  is  not  so  uniform  as  in 
the  preceding  case.  On  stained  cover-glass  preparations  no  bacteria  are  visible. 

Roll  cultures  of  gelatine  show  that  small  bits  of  liver  contain  but  few  germs,  as 
only  two  or  three  colonies  a])pear  in  each  tube.  The  germs  of  which  they  are  made 
up  are  probably  identical  with  those  found  in  two  liquid  and  one  agar  culture. 

lu  the  fourth  stomach  no  lesions  are  perceptible.  The  duodenum  is  filled  with 
brownish  food-particles  suspended  in  a thick  liquid.  The  mucosa  of  the  upper  small 
intestine  is  covered  with  a yellowish  white  layer  resembling  in  its  consistency  flour 
paste,  and  made  np  almost  entirely  of  desquamated  epithelial  cells.  The  mucosa 
itself  is  injected  in  patches.  Cover-glass  preparations  as  well  as  roll  cultures  reveal 
the  presence  of  the  same  germ  found  in  previous  cases.  In  fact  it  seems  to  bo  the 
only  germ  present  in  very  large  numbers.  Two  mice  inoculated  with  some  sterile 
water  in  which  the  x>asty  intestinal  contents  were  suspended  remained  well.  The 
gall  bladder  is  moderately  distended  with  a thick  liquid  containing  in  suspension 
flakes  from  1 to  6 across,  which  are  very  numerous.  This  abnormal  mass  is  free 
from  bacteri.a  according  to  microscopic  examination  and  roll  cultures.  The  urinary 
bladder  had  been  ligatured  at  the  autoi)sy.  Specific  gravity  of  the  urine  was  1020. 
It  was  yellowish  red,  slightly  alkaline.  The  bladder  contained  a large  deposit  of 
amorphous  salts  of  a pinkish  hue,  dissolving  when  heated.  Tests  showed  the  ab- 
sence of  bile  pigments,  sugar,  and  albumen.  When  the  urine  was  removed  the  mucosa 
of  the  bladder  near  the  neck  showed  a spot  about  1 inch  square  covered  with  ecchy- 
moses  as  large  as  pin’s  heads.  In  order  to  obtain  cultures  from  the  urine  the  wall 
of  the  V)lad(ler  Avas  burned  through  with  a platinum  spatula  and  the  urine  AvithdraAvn 
Avith  a flamed  pipette.  About  i cubic  centimeter  Avas  added  to  a peptone  bouillon 
culture,  and  a gelatine  roll  culture.  One  liquid  culture  became  turbid,  and  a roll 
culture  made  from  this  revealed  the  fact  that  the  germ  was  identical  with  the  intes- 
tinal germ.  The  roll  and  the  other  liquid  cultures  remained  sterile. 
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Case  4 (steer). — Dr,  Curtice’s  notes  are  as  follows:  ^^This  animal  died  September  2, 
a bout  noon.  The  examination  was  undertaken  about  two  hours  later.  Its  temper- 
ature about  one  hour  and  a half  before  djdng  was  106^,  taken  at  two  separate  trials. 
Its  eyes  were  inflamed  and  whitened;  after  death  their  interior  appeared  opaque 
and  yellowish.  When  first  seen  the  animal  was  standing  in  the  pasture;  it  had 
])reviously  been  lying  down  and  had  paroxysmal  attacks,  from  one  of  which  it  after- 
wards died.  The  animal,  though  the  flanks  were  tucked  up,  was  moderately  fat. 
The  fat  had  an  orange  yellow  tinge.  The  spleen  was  enlarged  and  tumid  with 
l)lood  of  black-red  color,  and  of  blackberry  jam  consistency.  The  liver  had  a heavy 
waxy  feel,  and  a decidedly  yellowish  color.  The  gall-bladder  was  normal  in  size 
and  full  of  bile.  The  kidneys  were  overlooked.  The  urine  was  very  high  colored, 
but  not  bloody  or  wine-colored.  The  abomasum  had  some  slightly  reddened  patches 
on  the  mucous  coat;  no  ulcerations  were  seen.  The  rumen  was  impacted.  The 
small  intestine  contained  occasional  dark  spots  about  as  large  as  the  head  of  a lead 
pencil.  The  prominency  of  some  portions  of  the  villous  surface  Avas  injected  Avith 
blood,  so  that  a reddened  appearance  was  presented.  The  patches  of  inflammation 
Avere  decidedly  more  abundant  in  the  ileum  than  in  the  jej  unum.  The  duodenum  was 
blackened  on  its  villous  surface,  and  slight  decomposition  had  set  in.  The  odor 
was  fetid.  The  lungs  contained  some  blood  sp  ots,  which  appeared  to  haA^e  been 
made  about  the  time  of  death.  Some  scattered  lobules  Avere  collapsed.  One  side 
Avas  emphysematous.  The  thoracic  walls  near  the  diaphragm  were  roughened  as  if 
from  inflammation.  The  heart  shoAved  blood-red  spots,  which  followed  the  direction 
of  the  muscles  beneath  the  pericardium.  These  were  more  abundant  on  the  left 
side  toward  the  apex.  Washed  clots  stained  with  yellow  were  found  in  each  half. 
The  surface  of  the  lungs  Avas  stained  yellow.  The  fauces  were  dark  and  inflamed, 
but  this  inflammation  did  not  extend  into  the  trachea.” 

Case  5 (heifer). — September  4.  This  animal  died  during  the  night.  The  examina- 
tion took  place  about  11  a.  m.,  but  the  morning  had  been  rainy  and  cold  so  that 
decomposition  had  not  set  in  to  any  great  extent.  She  carried  a large  number  of 
ticks. 

‘^The  abdominal  cavity  contained  rather  more  than  a normal  amount  of  serous  fluid. 
This  fluid  was  rather  dark.  One  portion  of  the  mesentery  appeared  as  though  there 
Avere  some  peritonitis  present.  The  fat  Avas  of  an  orange  yellow  color.  The  spleen 
Avas  enlarged,  but  the  color  was  nearly  normal.  The  liAmr  had  a yelloAvish  cast;  it 
Avas  beginning  to  decompose  on  its  concave  surface,  and  more  especially  toAvard 
that  part  which  was  next  the  duodenum.  The  gall  bladder  Avas  tumid  and  some- 
Avhat  larger  than  normal.  The  left  kidney  was  very  dark  colored  (from  decompo- 
sition ( •?)  ) on  the  outside,  but  apparentlj^  sound  in  the  central  portion.  The  bladder 
contained  about  a gallon  of  claret-colored  urine.  The  omasum  or  manifolds  Avas  im- 
pacted. The  abomasum  or  fourth  stomach  Avas  norjiial.  The  left  lung  Avas  normally 
contracted,  but  the  right  Avas  full  and  spongy.  It  presented  a yellowish  tinge  on 
section.  The  heart  presented  bright  red  spots  underneath  the  epicardial  serous 
membrane.  These  spots  had  their  longest  dim<;nsion  in  the  direction  of  the  muscles, 
and  were  more  abundant  in  the  left  portion  near  the  apex.  There  were  clots  in  each 
side  of  the  heart,  and  that  on  the  left  side  was  slightly  Avashed.  The  pericardial  sac 
contained  an  excess  of  reddish  tinged  fluid.  The  fauces  presented  but  little  inflam- 
mation,” 

The  organs  reached  the  lal)oratory  Se|)iember  5.  The  S]>leen  shows  the  same  en- 
largement as  the  former  ones.  The  pulp  is  so  soft  that  it  wells  out  as  a tarry  black 
mass  when  the  capsule  is  incised.  No  bacteria  wore  detected  on  cover-glass  prepa- 
rations and  three  bouillon  peptone  tubes  inoculated  with  spleen  pulp  remained  sterile. 

The  liver  was  pale,  omitting  a slightly  disagreeable  odor,  ddie  acini  appeared  dis- 
tinct and  there  AV as  no  injection  of  the  bile  canaliculi  observable.  In  portions  of 
the  parenchyma  a large  bacillus  had  multii)licd.  Cultures  remained  sterile.  The 
gall-bladder  was  distended  with  a very  thick  viscid  bile  scarcely  flowing  from  the 
opened  bladder.  It  holds  in  suspension  rather  coarse  granules. 
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The  duodenum  is  distended  with  brownish  semi-solid  food  ddhris.  The  mucosa  is 
swollen,  shining,  and  discolored,  but  nothing  is  found  pointing  to  severe  inflamma- 
tory or  hemorrhagic  lesions.  Roll  cultures  from  its  walls  contain  the  same  germ 
found  in  preceding  cases.  A loop  of  the  small  intestine  had  a slightly  putrefactive 
odor;  its  contents  were  like  those  of  the  preceding  case.  The  mucosa  is  swollen, 
glistening,  deeply  reddened  in  patches.  The  roll  cultures  reveal  the  same  genu 
found  in  the  duodenum. 

The  kidney  presents  no  abnormal  appearance  excepting  that  the  cortex  has  a dull 
washed-out  appearance.  One  out  of  three  (2  liquid,  1 agar)  cultures  inoculated 
with  bits  of  tissue  becomes  turbid. 

The  urine  brought  in  the  ligated  bladder  has  a dark  wine-red  color,  but  is  clear. 
The  specific  gravity  1010,  sediment  slight;  no  red  blood  corpuscles  could  be  seen. 
On  boiling,  a brownish  scum  rises  to  the  surface  and  a flaky  deposit  settles  to  the 
bottom.  Of  three  liquid  cultures  receiving  in  all  1 cubic  centimeter  of  urine  all 
remain  clear. 

Case  6 {cow). — “This  animal  died  on  the  night  of  September  4.  Her  temperature, 
taken  the  forenoon  before,  was  103°  F.,  but  in  the  afternoon  it  was  106°  F.  This 
cow,  like  the  other  two,  had  the  habit,  during  the  last  days  of  sickness,  of  press- 
ing the  head  against  the  wall  at  times;  she  was  very  weak  and  showed  some  pain 
when  lying  down.  The  examination  was  made  about  9 a.  m.  The  carcass  was  but 
little  if  any  decomposed.  The  spleen  was  enlarged,  and  had  the  blackberry  jam 
appearance.  This  spleen  showed  a marbled  appearance  of  the  surface  with  the  mot- 
tling, varying  between  the  normal  gray  appearance  and  that  due  to  the  blood  showing 
through  the  serous  membrane.  The  liver  seemed  slightly  enlarged  and  with  a yel- 
lowish tinge,  but  this  was  not  as  marked  as  in  No.  .5.  The  gall-bladder  and  sur- 
rounding tissues  were  stained  with  bile.  The  fat  was  of  the  orange  yellow  tinge. 
The  kidneys  were  enlarged  and  had  acute  congestion.  The  bladder  was  very  full, 
over  one  gallon  of  dark  claret-colored  fluid  being  present.  The  fourth  stomach  had 
all  of  its  mucous  coat  congested.  The  animal  had  been  drenched  the  day  before  with 
Glauber  salts,  and  this  may  have  given  rise  to  this  appearance.  The  third  stomach 
or  manifolds  was  slightly  impacted.  The  duodenum  was  black  in  the  mucous  coat. 
The  small  intestine  had  numerous  small  black  spots  along  its  length.  The  villous 
coat  was  reddened  and  in  some  places,  more  especially  the  ileum,  blackened  by  in- 
flammation. There  had  been  some  peritonitis  indicated  by  the  presence  of  consider- 
able serum  in  the  abdominal  cavity.  The  lungs  were  normal;  the  extreme  tip  of  the 
right  was  afiected  with  worms  {Strongylus  micrurus).” 

In  this  case  the  spleen  was  likewise  exceedingly  large,  the  pulp  disintegrated 
so  as  to  be  readily  scooped  out  with  a platinum  loop.  It  contains  an  immense  num- 
ber of  apparently  normal  red  corpuscles.  Bacteria  seemingly  absent.  Two  liquid 
cultures  made  with  pulp  remain  sterile. 

The  surface  of  the  liver  is  smooth,  the  bile  canaliculi  not  injected.  The  odor  is 
disagreeable  but  not  putrefactive.  Throughout  the  parenchyma  are  spots  of  a more 
yellowish  tinge  from  i to  i inch  in  diameter.  The  discoloration  is  due  to  the  active 
multiplication  of  a large  anaerobic  bacillus.  Roll  and  liquid  cultures  from  bits  of 
tissue  remain  sterile.  There  is  about  300  cc.  of  bile  in  the  distended  gall  bladder. 
It  is  thick,  of  a dark  amber  color,  holding  in  suspension  small  flakes.  These  flakes 
are  covered  with  masses  of  bacteria  and  in  roll  cultures  are  found  later  on  to  be  the 
same  organisms  obtained  from  intestines  of  preceding  cases. 

Sections  of  liver  tissue  hardened  in  absolute  alcohol,  imbedded  in  paraffin  and 
stained  in  alkaline  methylene  blue  (Ldffler’s)  are  peculiar  in  appearance.  To  the 
naked  eye  they  appear  mottled.  Patches  of  unstained  tissue  are  inclosed  in  an  ir- 
regular meshwork  of  stained  tissue,  both  summing  up  about  equal  in  extent.  Un- 
der a low  power  the  unstained  areas  are  quite  variable  in  size  and  irregular  in  out- 
line. They  border  upon  the  central  vein  of  the  lobule  and  evidently  begin  to  form 
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there.  Two  or  three  such  patches  radiate  from  the  center  into  different  directions, 
some  joining  a patch  form  a neighboring  lobule,  others  extending  only  a short  dis- 
tance. No  lobule  is  entirely  intact.  Under  a high  power  (Zeiss  2"’"’.  obj.  ocular  4) 
the  unstained  areas  show  the  cells  faintly  as  yellowish  masses  of  a finely  granular 
character  with  a faint  indication  of  the  nucleus.  The  peripheral,  stained  areas 
show  the  cells  with  protoplasm  very  finely  vacuolated  (effect  of  the  fatty  degenera- 
tion?), the  nuclei  still  distinct.  In  the  capillaries  are  occasional  clumps  of  yellow 
pigment  evidently  inclosed  in  cells. 

In  sections  from  another  portion  of  the  liver,  which  are  stained  in  alum  carmine, 
and  in  aniline  water  methyl  violet,  the  necrotic  areas  are  present  only  in  a shallow 
zone  under  the  capsule.  The  remainder  of  the  section  shows  the  same  faintly  vac- 
uolated condition  already  referred  to.  In  the  alum  carmine  section  the  cell  proto- 
plasm is  seen  sprinkled  thoroughly  with  very  minute  pigment  granules.  In  the  cap- 
illaries of  all  regions  the  Texas  fever  parasites  are  distinctly  (methyl  violet  stain)  seen 
within  the  red  corpuscles  which  distend  the  lumen  of  the  vessel.  Each  corpuscle 
contains  apparently  but  one  round  coccus-like  body  stained  blue  (1892). 

In  1889  several  of  the  permanent  cover-glass  preparations  of  the  liver  were  care- 
fully reexamined.  In  one  preparation  stained  with  gentian  violet  and  decolorized 
with  acetic  acid,  intraglobular  bodies  are  distinctly  visible,  though  present  in  very 
small  numbers.  In  some  corpuscles  there  were  two  bodies,  in  others  but  one. 
They  appeared  as  round  cocci  stained  blue  in  the  uncolored  corpuscle. 

The  mucosa  of  the  fourth  stomach  is  rather  dark  in  color  and  contains  very  many 
small  pits.  The  duodenum  is  filled  with  a dark-red  thick  liquid  with  putrefactive 
odor,  probably  bile.  The  membrane  is  swollen,  glistening,  dark  red,  owing  to 
imnctate  and  linear  pigment  spots  closely  set  in  the  membrane.  Portions  of  the 
small  intestine  were  brought  with  ends  tied.  The  mucosa  covered  by  a dirty  cream- 
colored  pasty  layer  consisting  of  desquamated  epithelium  and  molecular  d6bris. 
Portions  of  mucosa  have  a deep  wine-red  color.  Roll  cultures  made  from  the  scrap- 
ings of  the  wall  in  these  various  situations  contain  the  same  germ  found  in  o the 
intestines  and  in  the  liver. 

Kidney,  dark  red;  the  surface  presents  minute  blood-red  points.  All  but  the  lip  of 
the  papilhe  deeply  congested.  Ecchymoses  in  the  pelvis.  Of  three  cultures  made 
from  bits  of  tissue  one  becomes  faintly  clouded ; the  others  remain  clear.  From  tlie 
former  a roll  culture  fails  to  develop.  The  ligated  bladder  contains  about  1 ([uart 
of  deep  brownish  red,  slightly  opaque  urine ; specific  gravity,  1030.  Sediment  very 
slight.  In  it  red  blood  corpuscles  are  still  distinctly  visible.  The  mucosa  of  the 
bladder  has  a i>ale-red  appearance,  probably  due  to  the  imbibition  of  Innemoglobin. 
Of  three  cultures  made  from  the  urine  all  remain  sterile. 

The  microbe,  isolated  from  the  intestines  of  the  four  cases  examined,  and  from  the 
liver  in  two  cases,  was  a saprophyte  so  far  as  its  appearance  and  growth  in  culture 
media  are  concerned.  It  produces  considerable  turbidity  in  neutralized  bouillon, 
with  or  without  peptone,  but  there  is  no  distinct  membrane  formed.  The  bacteria 
are  motile,  but  their  motility  may  be  overlooked.  In  the  hanging  drop  they  appear 
quiet  for  a time,  then  one  or  more  in  the  field  of  the  microscope  suddenly  begin  to 
move  rapidly  across  the  field,  at  the  same  time  executing  revolutions  about  that 
point  as  an  axis  where  two  are  attached  to  each  other.  The  peculiar  bluish  expan- 
sive colonies  on  gelatin,  taken  in  connection  with  the  other  biological  characters 
and  the  presence  of  these  bacteria  in  the  intestines  of  healthy  cattle  and  other 
domesticated  animals,  identify  them  with  the  very  common  bacillus  B.  coli  communis. 

Inoculated  into  the  small  ex])erimental  animals  this  bacillus  seems  to  exert  uo  bad 
effect  if  the  dose  be  limited.  Large  doses  have  not  been  tried,  for  the  reason  that 
some  putrefactive  bacteria  which  are  known  to  be  harmless  may  produce  death  when 
large  doses  are  injected  subcutaneously  more  by  a kind  of  poisoning  tbau  by  the 
actual  infection  of  the  organism  with  the  injected  microbes. 

From  an  agar  culture  originally  inoculated  from  a colony  in  a roll  culture  pre- 
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parcMl  IVom  the  duodemim  of  No.  6,  material  was  stirred  uj)  in  sterile  beef  infusion 
until  a elondy  suspension  was  obtained.  Erom  this — 

Two  mice  received  subcutaneously  and  i cc. 

Two  rabbits  received  subcutaneously  ^ and  i cc. 

One  guinea-pig'  received  subcutaneously  ^cc. 

All  remained  well. 

The  same  negative  results  were  obtained  when  cattle  were  fed  with  cultures  of 
this  germ. 

September  5,  1888. — A flask  containing  000  cc.  of  sterilized  slightly  alkaline  bouil- 
lon was  inoculated  from  a culture  obtained  from  case  No.  3 and  placed  in  the  iu(*u- 
bator.  On  the  second  day  the  liquid  was  very  turbid,  of  a pale  straw  color,  with 
no  perceptible  membrane  on  the  surface.  On  the  bottom  a small  quantity  of  a flaky 
deposit.  No  putrefactive  odor.  On  this  same  day  a black  heifer  and  a calf  were 
drenched  with  the  culture  licpiid,  the  former  receiving  100  cc.,  the  latter  200  cc. 
There  was  a slight  elevation  of  temperature  in  both  auimals,  wliich  may  have  been 
due  to  other  causes,  however.  Five  days  after  feeding,  the  calf  had  quite  a liquid 
diarrhea,  but  this  disappeared  in  a few  days.  Both  animals  remained  well. 

October  15  five  roll  cultures  in  gelatin  of  the  same  germ  were  dried  in  watch 
glasses  until  the  gelatin  was  very  brittle.  After  «lrying  eleven  days  a 2-year-old 
heifer  was  drenched  with  the  dried  gelatin  cultures  suspended  in  water.  The 
feeding  was  followed  by  no  symptoms  of  disease. 

CASES  OP  TEXAS  FEVER  EXAMINED  AT  THE  EXPERIMENT  STATION  AND  THE  PATHOLOG- 
ICAL LABORATORY  OF  THE  BUREAU  OF  ANIMAL  INDUSTRY,  1889-1892,  INCLUSIVE.  ' 

No.  7 {native). — Black  cow',  6 years  old,  has  been  on  the  station  2-3  years.  Placed 
in  field  1*  June  27,  1889,  containing  North  Carolina  cattle  with  ticks. 

No  symptoms  of  disease  noticed  until  the  middle  of  August,  when  she  began  to 
lose  flesh  rapidly,  became  dull,  and  refused  to  eat.  Rumination  ceased  August  21. 
At  this  time  she  wandered  aimlessly  about  or  stood  with  head  low  and  back  arched. 
On  the  22d  very  weak  and  scarcely  able  to  walk.  Disinclined  to  move  except 
when  urged,  and  standing  most  of  the  day  in  the  bed  of  the  stream  passing  through 
the  yard.  Dung  passed  in  small  quantities,  which  has  a yellowish  tinge  and  is 
coated  with  mucus.  Color  of  urine  not  noticed.  The  mucous  membrane  of  vagina 
dotted  with  hemorrhagic  streaks  and  patches.  Rectum  not  reddened. 

August  23. — Found  dead  this  morning.  Ticks  found  on  escutcheon  (pubic 
region)  and  on  hind  limbs;  few  on  fore  limbs.  Body  greatly  emaciated.  The  sub- 
cutaneous tissue  of  an  abnormally  deep  orange  color  (jaundice). 

Spleen  very  large,  pulp  dark  and  soft.  Among  the  red  corpuscles  a considerable 
number  have  each  a single  round  body  within  them  readily  brought  out  by  aniline 
colors. 

Kidneys  deeply  congested  throughout  the  parenchyma.  In  the  bladder  about  one 
quart  o blood-red  urine.  When  poured  into  a beaker  it  is  entirely  opaque  and  of  a 
dark  ijort-wine  color.  Specific  gravity,  1022.  When  diluted  with  two  parts  of  water 
in  a test  tube  and  held  up  to  the  light,  it  appears  translucent  and  of  a beautiful 
wine-red  color.  When  boiled  a slight  quantity  of  a dirty  brownish  flocculent  pre- 
cipitate is  formed. 

The  liver  is  enlarged,  discolored,  and  on  microscopic  examination  the  bile  canal- 
iculi  surrounding  the  hepatic  cells  appear  as  a yellow  riCtwork ; the  cells  themselves 
contain  irregular  masses  of  pigment.  Many  red-blood  corpuscles  contain  the  round 
stainable  bodies.  Bile,  so  thick  that  it  scarcely  flowed  from  the  excised  bladder, 
due  to  the  presence  of  small  yellowish  flakes  and  plates. 

Slight  extravasation  beneath  endocardium  and  ejiicardium  of  heart.  Lungs  with 
a few  old  adhesions,  otherwise  healthy.  * 

*For  diagram  of  tlie  field  for  1889,  see  Fig.  4,  page  94. 
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In  tlu5  (lij^estive  tract  considerable  congestion  and  pigmentation,  cliiedy  on  the 
summits  of  the  longitudinal  folds,  extending  from  the  duodenum  with  variable  in- 
tensity as  far  as  the  upper  portion  of  the  colon. 

The  blood  of  this  case  was  not  studied  during  life  excepting  to  count  the  number 
of  red  corpuscles  July  11  and  August  20.  They  numbered  at  the  former  date  about 
6,000,000  in  a eubic  millimeter,  at  the  latter  date  about  4,000,000. 

The  temperature  of  this  case  rose  on  August  16-17  from  101.2  to  106.9  and  re- 
mained high  until  death,  August  23.  (For  the  complete  record,  see  p.  270.) 

No.  8 {native). — Black  heifer,  aged  18  months,  raised  on  the  station.  Placed  in 
field  I (containing  North  Carolina  cattle  with  tieks)  June  27,  1889. 

August  26. — Animal  has  become  gaunt  and  thin,  walks  as  if  hind  limbs  were  weak. 
Vision  seems  impaired.  The  animal  raises  its  forefeet  quite  high  in  walking  and 
stumbles  on  inequalities  of  the  ground.  Refuses  to  eat  to-day,  although  it  ate  yes- 
terday. Wanders  aimlessly  about,  preferring  the  bed  of  the  stream.  When  stand- 
ing the  head  droops  and  the  baek  is  arehed. 

August  27. — Animal  lies  down  this  morning  and  refuses  to  rise  when  urged  to  do 
so.  At  8 A.  M.  stretched  out  at  full  length,  lying  quietly,  apparently  unable  to  raise 
the  head.  At  10  A.  M.  temperature  99.8^  F.  Pulse  80,  irregular.  Killed  at  11.30  by 
a blow  on  the  head. 

Autopsy  notes:  Moderately  emaciated.  A few  ticks  attached  to  the  udder  and  to 
the  skin  on  pubic  region.  Jaundice  absent.  Spleen  18  inches  long,  6 inches  wide, 
and  1|  inehes  thick;  pulp  very  soft  and  dark.  Kidneys  and  urine  very  nearly  like 
No  7 ; the  urine  perhaps  even  darker  in  color.  The  same  eonditiou  of  the  liver  and 
bile  as  in  No.  7.  Heart  very  flabby,  left  ventriele  not  firmly  contracted.  Small  blood 
extravasations  beneath  epicardium  of  left  ventriele  and  along  interventricular 
grooves. 

Digestive  tract : Contents  of  third  stomaeh  rather  dry  and  firm.  In  the  fourth 
stomach  a small  quantity  of  very  dry  food.  The  mucosa  considerably  reddened.  On 
the  laminae  small  erosions  from  the  size  of  a jnn’s  head  to  i inch  across,  the  base  cov- 
ered by  a black  (hemorrhagic?)  scab.  (These  lesions  were  found  in  healthy  cattle 
slaughtered  for  beef,  and  are  probably  wounds  due  to  foreign  bodies  taken  in  with 
the  food.)  In  the  small  intestine  Peyer’s  patches  are  considerably  infiltrated  and 
raised  above  the  general  mucous  surface.  In  the  caecum  are  lines  of  pigment  about 
i inch  in  diameter.  They  continue  about  12  inches  below  the  valve.  The  remainder 
of  the  large  intestine  normal  with  the  exception  of  a small  hyperaemic  patch  in 
rectum. 

The  blood  taken  from  a skin  incision  on  the  day  and  in  the  morning  before  the 
animal  was  killed  showed  a very  small  number  of  round  iiitraglobular  bodies,  as  a 
rule  one  in  each  corpuscle;  in  one  corpuscle  three  were  observed.  The  number  of 
l)lood  corpuscles  before  death  was  somewhat  more  than  5,000,000.  In  stained  cover- 
glass  preparations  of  the  spleen  pulp  a considerable  number  of  red  globules  contain 
the  small  round  bodies,  one  in  each  cell  usually  between  the  centre  and  the  edge  of 
the  corpuscle.  Although  various  stains  were  used  such  as  a watery  solution  of 
methylene  blue,  methyl  violet  and  gentian  violet,  the  alkaline  methylene  blue  seems 
best.  These  bodies  could  be  seen  in  the  fresh  pulp,  spread  in  a thin  layer  between 
slide  and  cover-glass,  as  round,  pale,  sharply  defined  spots  between  centre  and 
perix>hery  of  the  corj)uscles.  After  the  spleen  had  been  in  a refrigeiiitor  thirteen 
days  they  were  still  visible. 

The  teuq)erature  of  this  case  rose  on  August  23  to  103.4  and  remained  at  this  point 
until  shortly  before  death,  August  27.  (For  the  comidete  record,  see  p.  270.) 

No.  9 {native). — Boll,  eighteen  mouths  old,  raised  on  the  station.  Exposed  in 
field  I (North  Carolina  cattle  with  ticks),  June  27,  1889. 

August  26. — Blood,  Ivithdrawn  from  an  incision  through  the  skin,  was  dried  and 
stained  in  an  aqueous  solution  of  methylene  bine.  In  many  red  corpuseles,  which 
are  paler  and  larger  than  normal  ones,  from  fifteen  to  twenty  very  minute  stained 
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bodies  of  sliglit  ly  variable  dimensions  arc  present,  some  nol.  so  bu  j^c  as  the  sinall«“st 
cocci.  Some  corpuscles  appear  as  if  sprinkled  over  with  tliese  colored  points 
(modilied,  embryonic  red  corpuscles). 

August  30. — Blood  withdrawn,  and  stained  on  cover-glass  prei)arations  in  alka- 
line methylene  blue  shows  a large  number  of  red  corpuscles  containing  live  to  ten 
stained  coccus-like  points.  In  a few  red  corpuscles  are  seen  peculiar  oval  or  pear- 
shaped  bodies  in  pairs,  lying  parallel  to  each  other.  One  end  of  the  body  is  rounded, 
the  other  drawn  out  into  a short  terminal  point. 

August  31. — The  animal  died  this  morning.  Mucous  membranes  and  tissues  quite 
pale;  fat  absent;  no  jaundice.  Spleen  22  inches  long,  6 wide,  and  2|  thick  in  the 
middle.  The  pulp  so  soft  that  it  almost  Hows  out  of  the  incised,  tense  capsule. 
Cover-glasses  placed  against  tlie  cut  surface  and  then  directly  on  the  slide  furnish  a 
thin  film  of  spleen  blood  in  which  about  one  out  of  every  twenty-five  corpuscles  (4 
per  cent.)  contains  one  or  more  parasites.  They  appear  as  circular,  sharply  defined 
pale  spots,  either  centrally  situated  or  nearer  the  periphery  of  the  corpuscle.  In  a 
small  number  two  are  present  in  one  corpuscle.  They  are  about  2 f.i  in  diameter 
when  observed  in  the  fresh  state. 

Kidneys  resembling  those  of  No.  8.  In  the  blood  therefrom  the  intraglobular  bodies 
observed.  The  urine  taken  from  the  bladder  is  almost  black  when  viewed  in  bulk. 
In  a small  test  tube,  viewed  by  transmitted  light,  it  is  of  a deej)  port-wine  color. 
Specific  gravit}^  1018.  Reaction  acid.  A dirt^'^  brownish,  llocculent  precipitate, 
formed  after  boiling  occupies  about  one-third  of  the  liquid  column  after  settling. 

The  liver  presents  the  same  apjiearance  as  in  the  preceding  cases.  Each  liver  cell 
is  surrounded  by  a polygonal  line  of  yellow  cylindrical  rods  (bile  pigment)  repre- 
senting the  plugged  bile  capillaries.  Nucleus  of  hepatic  cells  distinct.  Among  the 
blood  corpuscles  in  the  liver  tissue  nearly  one-half  contain  the  intraglobular  bodies, 
resembling  those  found  in  the  spleen. 

Sections  of  liver  tissue  hardened  in  Miiller’s  fluid  and  in  alcohol  and  stained  in 
various  ways  show  no  necrosis  of  tissue.  The  cells,  however,  contain  much  pigment 
in  the  form  of  minute  granules.  Large  lumps  are  rare. 

Bile  very  thick,  containing  the  minute  yellowish  Hakes  already  described. 

Considerable  extravasation  on  the  epicardium  of  the  ventral  surface  of  the  heart. 
The  blood  itself  of  a rather  pale  color  clots  very  firmly.  In  the  blood  taken  from  the 
right  ventricle  perhaps  one  hour  after  death  a very  large  number  of  intraglobular 
bodies  could  be  observed.  These  are  nearly  round  and  quite  invariably  occur  in 
pairs,  being  close  together  in  the  corpuscle.  There  are  few  corpuscles  which  have 
not  thus  been  invaded  by  the  parasites. 

In  the  digestive  tract  the  mucosa  of  the  fourth  stomach  is  normal  with  the  exception 
of  a few  small  hemorrhagic  erosions.  Feces  in  upper  colon  dry  and  hard.  No  other 
abnormal  appearances  noticed. 

The  temperature  of  this  case  rose  to  106.7  August  15,  fell  to  102.2  August  19,  rose 
again  on  August  22,  and  remained  high  until  death.  (For  the  complete  record,  see 
p.  270.) 

No.  10  (native). — Calf,  four  months  old,  raised  on  the  station.  Exposed,  June  27, 
1889,  in  field  I (North  Carolina  cattle  with  ticks). 

August  31. — The  animal  died  to-day,  and  was  examined  immediately  after  death. 
No  emaciation;  no  jaundice.  Spleen  as  usual  very  large,  soft,  and  dark  (13^  X 4 x 
1^  inches).  Urine  contains  no  haemoglobin  ; of  normal  color.  Liver,  however,  very 
much  enlarged,  of  a peculiar  ‘‘mahogany’^  color  and  a rather  sickening  odor.  The 
fluid  which  exudes  from  the  cut  surfaces  has  the  color  of  bile.  The  bile  canaliculi 
are  shown  completely  occluded  by  an  injection  of  yellowish  bile  pigment  forming  a 
meshwork  enclosing  the  hepatic  cells.  Bile  very  thick,  due  to  the  presence  of  yel- 
low flocculi. 

The  mucosa  of  the  fourth  stomach  dotted  with  minute  opaque  white  elevations, 
which,  on  closer  observation,  represent  the  swollen  periphery  of  minute  worm-pits 
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(Strong ylus  Ostertagi).  A few  erosions  with  lieinorrhagic  base  near  pylorus.  In  the 
(luodenum  the  mucosa  is  quite  deeply  stained  with  bile.  No  lesions  in  the  intestine. 

In  a preparation  of  heart’s  blood,  taken  one-half  hour  after  death,  a considerable 
number  of  iutraglobular  parasites  are  found.  They  are  more  or  less  pyriform  in  out- 
line; very  few  round  forms  seen. 

The  temperature  of  this  animal  fluctuated  more  or  less,  but  did  not  rise  above  104.5 
at  any  time.  (For  the  temperature  record,  see  j).  270.) 

No.  11  (native). — Red  calf,  4 months  old,  raised  on  the  station.  Exposed  June  27, 
1889,  in  held  I (North  Carolina  cattle  with  ticks). 

September  10. — Found  at  2 p.  m.,  lying  down,  unable  to  move.  Respirations  ir- 
regular, hardly  perceptible.  It  was  killed  by  a blow  on  the  head  and  examined  im- 
mediately. 

Animal  very  much  emaciated.  Several  ticks  on  inner  surface  of  thighs.  Spleen 
moderately  engorged;  pulp  soft  and  dark.  In  preparations  a very  large  number  of 
corpuscles  were  seen  with  parasites  within  them.  Probably  not  less  than  4 of  the 
corpuscles  invaded.  Sometimes  2 bodies,  very  rarely  3 in  the  same  corpuscle.  They 
were  the  largest  seen  thus  far.  In  form  they  are  circular,  and  two,  side  by  side, 
stretched  almost  across  the  diameter  of  the  corpuscle.  Kidneys  but  slightly  con- 
gested in  appearance.  The  urine  has  a port-wine  color,  which  is  not  so  dense  as  in 
most  preceding  cases.  In  a test  tube  it  is  translucent  without  requiring  dilution 
with  water.  Reaction,  alkaline.  A dirty  scum  forms  on  boiling. 

The  liver  is  rather  firm,  nearly  normal  in  color.  Little  or  no  injection  of  bile  cap- 
illaries observed.  The  bile  is  somewhat  more  viscid  than  normally,  but  of  normal 
color  and  containing  very  little  flocculent  matter  in  suspension. 

The  blood  corpuscles  in  the  liver  are  invaded  by  parasites  in  the  same  degree  as 
those  in  the  spleen.  They  are  very  distinct  in  fresh,  unstained  preparations.  Occa- 
sionally a large  body  2 to  2.5  /f  in  diameter  is  associated  with  a very  small  one  in  the 
same  corpuscle. 

Nothing  abnormal  in  the  stomachs  and  intestines.  Duodenum  bile-stained. 

Temperature  fluctuating  between  103  and  104.5  much  of  the  time  from  August  16 
until  a few  days  before  death.  (For  complete  record,  see  pp.  270  and  271.) 

No.  12  (Southern). — Heifer,  2 years  old;  received  June  27,  1889,  from  near  New 
Berne,  N.  C.,  and  placed  in  field  I. 

August  17. — Removed  and  sold. 

No.  28  (Sonthern). — Cow,  5 years  old;  received  June 27,  1889,  from  near  New  Berne, 
N.  C.,  and  placed  in  field  II  after  the  ticks  had  been  picked  off. 

August  17. — Removed  and  sold. 

No.  29  (Southern). — Cow,  7 years  old;  received  .Tune  27,  1889,  from  near  New  Berne, 
N.  C.,  and  placed  in  field  II  after  the  ticks  had  been  picked  off. 

August  17. — Removed  and  sold. 

No.  SO  (Soiithern). — Heifer,  3 years  old;  received  .June  27,  1889,  from  near  New 
Berne,  N.  C.,  and  placed  in  field  II  after  the  ticks  had  been  picked  off. 

August  17. — Removed  and  sold. 

No.  S2  (Southern). — Heifer,  2A  years  old;  received  Septem))er  14,  1889,  from  New 
Berne,  N.  C.  Placed  infield  II  for  remainder  of  season. 

July  4,  1890. — Exposed  in  field  VI  (Soutliern  cattle  with  ticks). 

Tlie  blood  was  examined  Septemlier  3.  The  animal  became  greatly  excited  while 
being  caught.  Temperature,  101^  F;  res])iration,.  60;  xmlse,  90.  5,875,000  red 
corjmscles  in  a cubic  millimeter.  In  tlie  blood  no  abnormal  elements  detected. 

Urine  collected  at  the  same  time.  Color,  light  yellow;  specific  gravity,  1035; 
strongly  alkaline.  No  albumen. 

Animal  remained  in  this  field  until  Noveml)er  3.  Exposure  without  result.  Only 
slight  fluctuations  of  temperature  (see  })p.  277  and  278). 

No.  35  (native). — Cray  a, ml  white  heiCer,  2 years  ohl ; received  August  16,  1889, 


TRANSMISSION  OF  1'EXAS  FFVRR. 


1G9 


iroin  St.  Marys  County,  Md.,  ami  kept  in  iield  IV  until  Sei)tember  14.  On  tliis  day 
transferred  to  field  III  (Southern  cattle  with  ticks). 

The  animal  manifested  no  symptoms  of  disease  during  exposure.  On  November  5 
the  blood  was  examined  and  no  abnormal  elements  observed.  The  corpuscles  num- 
bered 6,000,000.  The  animal  was  in  very  good  condition.  (For  temperature  record, 
see  p.  272.) 

No.  40  {Southern). — Steer,  3 years  old;  received  June  27, 1889,  from  near  New  Berne, 
N.  C.,  and  placed  in  field  I.  Removed  and  sold  August  17. 

No.  41  (native). — Roan  cow,  4 years  old;  received  and  kept  with  No.  35  until  Sep- 
tember 14,  1889.  On  this  day  exposed  in  field  IV  (Southern  cattle  without  ticks). 

On  November  6 the  blood  was  examined.  No  abnormal  forms  observed.  The 
corpuscles  numbered  6,520,000.  (For  temperature  record,  see  p.  273.) 

No.  42  (Southerii) . — Cow,  6 years  old;  received  June  27,  1889,  from  near  New  Berne, 
N.  C.,  and  placed  in  field  I (North  Carolina  cattle  with  ticks). 

August  17 — Removed  and  sold. 

No.  43  (native). — Red  steer,  about  3 years  old,  from  Charles  County,  Md.  Placed 
in  field  i (North  Carolina  cattle  with  ticks)  August  24,  1889. 

September  10. — Urine  collected  to-day  has  a port-wine  color.  Reaction  alkaline. 
Liberation  of  large  quantities  of  gas  when  acidified.  When  boiled  it  remains  clear 
until  an  acid  is  added,  when  a brownish  flaky  precipitate  forms,  which,  after  settling 
over  night,  is  equivalent  to  about  one-sixth  of  the  column  of  liquid  in  test  tube. 

September  11. — Animal  very  weak  towards  evening,  lying  down  most  of  the  time. 
Continues  in  this  condition  for  another  day,  and  is  found  dead  on  the  morning  of 
September  13.  Examined  immediately. 

Autopsy : On  the  surface  of  the  heart  some  small  blood  extravasations.  Small,  firm, 
dark-red  clots  in  both  cavities  of  the  heart. 

Slight  hypostatic  congestion  of  the  right  lung;  no  lesions  observable. 

Spleen  very  large  (21  x 7^  x 1^  inches),  soft,  dark-colored.  In  fresh  and  stained 
preparations  of  spleen  pulp  a moderate  number  of  round,  intraglobular  bodies. 

Liver  of  a yellowish  color;  the  bile-canaliculi  more  or  less  occluded  with  cylin- 
drical masses  of  yellow  bile,  as  in  preceding  cases.  There  is  also  a considerable 
amount  of  fat  in  the  hepatic  cells.  A preparation  from  the  blood  in  the  liver  showed 
probably  10  per  cent  of  the  corpnscles  infected  with  parasites.  Bile  contains  a dense 
suspension  of  minute  yellow  flakes. 

The  bladder  contains  a liter  of  clear  wine-colored  urine  without  sediment ; slightly 
acid;  specific  graAuty,  1013.  A precipitate  forms  with  picric  acid  as  well  as  on  boil- 
ing. 

The  digestive  tract  normal,  with  exception  of  the  duodenum,  the  mucosa  of  which 
is  considerably  pigmented  and  bile-stained.  In  the  rectum  the  feces  covered  with 
mucus. 

Cultures  were  made  from  this  animal  as  follows : 

A minute  bit  of  spleen  pulp  was  placed  in  four  tubes  containing  respectively  bouil- 
lon-peptone, blood  serum  (cattle),  glycerin  agar,  simple  agar.  These  tubes,  kept 
under  observation  in  a thermostat  for  several  weeks,  remained  sterile. 

Blood  taken  from  the  heart  with  pipette  was  added  to  tubes  containing  the  same 
media,  ^ cc.  being  used  for  each  tube.  These  also  remained  sterile. 

From  the  kidney  bits  of  tissue  were  added  to  the  same  media.  Two  tubes  con- 
tained subsequently  a large  bacillus  with  terminal  spore;  one  contained  a colony  of 
yellow  coccus,  and  one  a colony  of  a large  coccus.  These  were  probably  contamina- 
tions. (For  the  temperature  record,  seepp.  270  and  271.) 

No.  44  (native). — Black  and  white  steer,  4 years  old,  from  Charles  County,  Md., 
placed  in  field  I (North  Carolina  cattle  with  ticks),  August  24,  1889. 

September  13. — Urine  observed  to  be  tinged  with  hfemoglobiu  to-day  (red  water). 
It  behaves  towards  reagents  precisely  like  that  from  the  preceding  case.  No.  43. 
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September  14. — Blood  examined  to-day,  but  nothing  definite  observed. 

September  16. — Lies  down  most  of  the  time  and  is  slow  to  rise  when  urged  to  do  so. 
Temperature  gradually  falling,  lOS*^  F.  at  3 p.  m.  Cover-glass  preparations  of  blood 
show  a great  decrease  of  red  corpuscles  (1,063,333  in  1 cubic  millimeter).  When 
stained  in  alkaline  methylene  blue  and  decolorized  in  1 per  cent  acetic  acid,  a mod- 
erate number  of  red  corpuscles  slightly  larger  than  normal  forms  are  seen,  con- 
taining from  5 to  10  stained  granules. 

September  17. — Animal  died  during  the  night  and  was  examined  this  morning^ 
Autopsy : Several  large  and  small  ticks  on  fore  and  hind  limbs  and  escutcheon  (pubic 
region).  Mucous  membranes  and  subcutaneous  tissue  very  pale.  No  jaundice  ob- 
served. , 

In  right  ventricle  of  heart  a large  dark  clot ; in  left,  a small  one ; both  are  very  firm, 
almost  like  liver  tissue.  Lungs  more  or  less  cedematous.  In  the  trachea  a consider- 
able quantity  of  pinkish-white  foam. 

Spleen  is  very  large  (20  X 6.|^  X If  inches).  The  pulp  more  disintegrated  than  any 
thus  far  observed.  It  oozes  out  from  the  incision  through  the  capsule  as  a semi- 
liquid dark-red  mass.  Intraglobular  bodies  in  only  a few  blood  corpuscles. 

Liver:  Color,  yellowish.  The  bile  canaliculi  injected  with  solid  bile.  Large  oil 
globules  in  liver  cells.  Bile,  almost  solid,  owing  to  presence  of  mucus  and  flaky  par- 
ticles. It  can  be  drawn  out  into  long  bands.  No  intraglobular  bodies  detected  in 
several  preparations  from  blood  in  the  liver.  Urine  in  bladder  free  from  haemo- 
globin, yellowish-red  in  color;  reaction,  acid;  specific  gravity,  1013.  A flocculent 
albuminous  precipitate  appears  on  l)oiling  equivalent  to  about  one-tenth  of  the 
volume  of  liquid. 

Digestive  tract : The  mucosa  of  fourth  stomach  near  cardiac  orifice  is  reddened 
in  a punctiform  manner.  The  small  intestine  contains  a large  quantity  of  turbid 
liquid.  The  duodenum  and  upper  jejunum  dotted  with  numerous  pigment  points. 
In  the  remainder  of  the  small  intestine,  points  and  patches  of  ecchymosis,  especially 
marked  in  the  ileum.  Contents  of  large  intestine  quite  firm;  in  the  rectum  the 
feces  in  balls  covered  with  mucus.  The  minute  vessels  of  the  mucosa  injected. 

A number  of  culture  tubes  were  inoculated  with  blood  from  the  heart  in  order  to 
determine  whether  any  one  species  of  bacteria  were  present.  From  f to  ^ cc.  of 
blood  was  added  to  each  of  three  tubes  of  bouillon  peptone,  two  of  blood  serum,  and 
three  of  agar.  In  each  of  the  agar  tubes  a large  bacillus  growing  in  long  chains 
and  x)roducing  gas  was  present.  The  same  bacillus  and  a coccus  present  in  one 
bouillon  peptone  tube,  the  remaining  two  clear.  One  blood  serum  tube  remained 
sterile,  the  other  contained  a pigment  coccus.  Bits  of  spleen  were  i)laced  in  three 
tubes,  two  containing  glycerin  agar,  the  third  bouillon  peptone.  One  agar  tube 
contained  subsequently  one  colony  of  a coccus,  the  others  remained  clear. 

The  temperature  in  this  case  rose  September  6,  and  remained  high  (104-107.2) 
until  death.  (For  complete  record,  see  pp.  270  and  271.) 

No.  45  {Southern). — Cow  7 years  old.  Received  June27, 1889,  from  near  Now  Berne, 
N.  C.,  and  j)laced  in  field  I. 

August  17. — Removed  and  sold. 

No.  46  {native). — Roan  and  white  heifer  20  months  old.  Received  August  20, 1889, 
from  the  District  of  Columbia  and  x)lacod  in  field  I (North  Carolina  cattle  with  ticks). 

September  5. — Blood  examined  after  the  temperature  had  been  high  for  four  or  five 
days  showed  a very  few  intraglobular  bodies. 

September  10. — Animal  found  lying  down,  unable  to  rise.  Temperature  96.2°  F., 
killed  at  10  a.  m.  Blood  taken  immediately  from  some  superficial  veins  showed  very 
few  intraglobular  parasites. 

Animal  in  good  condition.  On  the  pubic  region  a low  small  ticks.  Fat  of  normal 
yellow  color.  Spleen  very  large  (22  x 7 x 2 inches),  pulp  soft  and  dark.  In  |)repa.r- 
ations  of  the  pulp,  examined  fresh  and  stained,  about  2 x>er  cent  of  the  corpuscles  con- 
tain one  or  two  round  bodies  each.  Liver  weighs  12  x>ounds,  afl’ected  as  in  ju’evious 
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cases.  Quite  friable  to  the  toiicli.  'I'be  same  injection  of  the  bile  canaliculi.  (Con- 
siderable fat  in  the  hepatic  cells.  Very  few  blood  corpuscles  containing  parasites. 
Bile  very  thick  and  viscid,  resembles  finely  chewed  grass. 

Urine  of  a deep  port- wine  color,  faintly  translucent  in  a layer  several  inches  deep. 

Digestive  tract:  Greater  portion  of  laminated  part  of  the  fourth  stomach  is  of  a 

bluish-pink  color.  On  the  laminae  a large  number  of  dark  depressed  points,  also  small 
erosions  with  reddened  periphery  and  larger  slightly  depressed  areas  to  which  are 
attached  shreddy  masses  of  a diphtheritic  character.  Pyloric  portion  of  stomach  and 
duodenum  normal.  In  the  remainder  of  the  small  intestine  a considerable  quantity 
of  turbid  watery  liquid.  No  appearance  of  catarrhal  inflammation.  PeyePs  patches 
slightly  infiltrated.  In  caecum  and  for  2 feet  below  valve  the  longitudinal  ridges  of 
the  mucous  membrane  extensively  pigmented.  Near  rectum,  more  or  less  hypera3raia. 

Blood  from  the  heart,  examined  soon  after  death,  failed  to  show  any  intraglobular 
bodies. 

The  temperature  of  this  case  rose  August  31  to  10.5  and  remained  high  (105-107.3) 
until  before  death.  (For  complete  record,  see  pp.  270  and  271.) 

No.  47  (native). — Cow,  aged  3^  years.  Received  September  4,  1889,  from  Prince 
George  County,  Md.,  and  placed  in  field  IV  until  September  14,  1889,  when  it  was 
exposed  in  field  III  (Southern  cattle  with  ticks). 

November  11-15. — Has  been  growing  thin  quite  rapidly,  and  very  weak,  especially 
in  hind  quarters.  Dull  and  lying  quietly  most  of  the  time. 

November  15. — The  blood  was  examined  to-day  and  found  very  anaemic.  Only 
86.5,000  corpuscles  in  a cubic  millimeter.  Fully  one-third  are  abnormal.  They  are, 
as  a rule,  larger  than  in  health,  from  7.5  to  8.5  jn  in  diameter.  When  dried  and 
stained  with  methylene  blue,  the  following  forms  are  noted: 

(1)  Corpuscles  showing  on  their  disk  a variable  number  of  stained  particles,  from 
0. 3-0.4  fii  in  diameter.  They  number  from  5 to  20  in  a corpuscle. 

(2)  Corpuscles  which  have  retained  a diffuse  stain. 

(3)  Corpuscles  intermediate  between  these  which  have  not  only  retained  a feeble 
bluish  tint  but  are  beset  with  a large  number  of  very  minute  stained  points. 

Besides  these  modified  transitional  forms  of  red  corpuscles,  about  5 per  cent  of 
the  total  number  have  on  their  periphery  a very  minute  well-stained  body  from  0.3 
to  0. 5 in  diameter  (Texas  fever  parasite). 

November  16-30. — Its  condition  has  been  slowly  improving  but  it  is  still  emaci- 
ated. 

December  2. — Blood  again  examined.  Now  3,126,000  corpuscles  in  a cubic 
millimeter.  The  various  transitional  forms  and  the  parasites  have  disappeared. 
The  only  abnormal  condition  still  prevailing  is  a variation  in  the  size  of  the  red 
corpuscles.  Some  are  still  over  8.5  /<  in  diameter. 

August  21, 1890.— Continued  to  improve  slowly  during  the  winter  and  is  now  in  only 
fair  condition.  Exposed  to-day  in  field  VIII  (ticks  only). 

September  5. — Temperature  106;  respiration  42;  pulse  60.  Red  corpuscles 
3,916,666  in  a cubic  millimeter. 

September  8.  Very  sick  and  emaciated.  Transferred  to  field  IV  (sick  natives 
only). 

September  12. — Died  quite  suddenly  at  9 a.  m.  The  blood  had  not  been  examined 
since  September  5. 

Autopsy  notes : Animal  in  rather  poor  condition.  Weight  about  600  pounds.  A 
considerable  number  of  half-grown  ticks  on  the  inner  side  of  thighs  and  on  escutch- 
eon. In  abdominal  cavity  nothing  abnormal.  Heart  large,  considerable  fat  on 
pericardium  and  around  base.  Ecchymoses  under  the  epicardium  of  the  left  ventri- 
cle, fewer  on  right  ventricle.  In  right  heart  a large,  dark  clot  extending  into  the 
venous  trunks.  A large  clot  of  the  same  character  in  the  left  side.  Groups  of  fibers 
of  the  heart  muscle  show  fatty  degeneration.  Interlobular  emphysema  in  left  ven- 
tral and  principal  lobes.  Slight  vesicular  emphysema  of  right  cephalic  lobe. 
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Spleen  weighs  2f  pouuds.  Pulp  dark-brownish  in  color ; no  disintegration.  Mal- 
pighian bodies  still  visible  on  section.  Engorgement  slight. 

Liver  weighs  about  13  pounds,  of  a uniform  yellowish  brown  color  on  section.  In 
thin  sections  of  the  fresh  organ,  complete  yellow  injection  of  the  bile  canaliculi  and 
of  some  of  the  smallest  ducts  observed.  Considerable  yellowish  pigment  within  the 
hepatic  cells.  Very  little  blood  in  capillaries.  Fatty  degeneration  slight. 

Sections  of  liver  tissue  (hardened  in  Muller’s  fluid,  embedded  in  chloroform  par- 
affine and  stained  in  Ehrlich’s  hsematoxyliu)  show  the  same  intermingling  of  staineal 
and  nearly  unstained  areas  mentioned  under  No.  6.  The  unstained  areas  equal 
together  perhaps  one-quarter  of  the  whole  area  of  the  section,  and  are  isolated. 
They  radiate  from  the  central  vein.  Within  them  neither  the  cells  nor  the  cell 
nuclei  are  any  longer  visible  as  such.  The  connective  tissue  nuclei  not  increased  in 
number.  On  the  border  of  these  patches  are  zones  of  bile  injection.  Red  corpuscles 
are  not  seen. 

In  the  gall  bladder  about  6 ounces  (180  cc.)  of  dark  green  bile  containing  a 
large  quantity  of  flakes,  and  hence  very  thick. 

Kidneys  embedded  in  much  fat;  not  surrounded  with  any  cedematous  tissue.  On 
section,  the  cortex  brownish-red ; congestion  slight.  Pigment  in  epithelium  of  the 
convoluted  tubes  in  small  masses.  Bladder  contains  about  21  quarts  of  claret-col- 
ored urine.  The  hajinoglobin  slight  in  quantity.  Reaction  barely  alkaline.  Spe- 
cific gravity  1015.  Abundant  flocculent  precipitate  after  acidifying  and  boiling. 

In  the  rumen,  contents  dry  and  in  lumps.  Third  stomach  normal.  In  fourth  stomach 
contents  as  in  the  rumen.  On  the  laminated  portion,  a small  number  of  irregular 
scars  or  erosions  with  hemorrhagic  base.  Injection  of  the  minute  vessels  in  spots. 
Duodenum  with  mucosa  pale,  not  bile-stained.  In  the  ileum  mucosa  normal,  con- 
tents of  a greenish-yellow  color,  with  a fecal  odor,  and  undergoing  fermentation. 
CfBCum  empty,  normal.  In  colon  and  rectum,  large,  firm  balls  of  fecal  matter. 
Mucosa,  normal. 

Cover-glass  preparations  of  the  various  organs,  dried  and  strained,  were  examined 
with  the  following  results : 

In  blood  from  the  right  heart  infected  corpuscles  very  rare.  In  the  spleen  only 
one-half  to  1 per  cent  of  the  corpnscles  contain  the  parasite.  Each  infected  cor- 
puscle contains  two  round  or  slightly  elongated  bodies  1 to  1.5  in  diameter,  situ- 
ated near  the  center. 

In  the  liver,  between  5 and  10  per  cent  of  the  corpuscles  infected.  In  one,  four 
parasites  observed.  Diffusely  stained  cori^uscles,  indicating  a beginning  regenera- 
tion of  the  blood  corpuscles,  present  in  small  numbers ; also  some  hjematoblasts. 

In  the  kidney,  not  less  than  20  per  cent  of  the  corpuscles  contain  twin  parasites. 
There  are  present  a very  large  number  of  free  bodies  which,  from  their  form,  size, 
and  staining,  are  evidently  parasites,  the  corpuscles  once  containing  tliem  having 
been  broken  up.  (For  the  temperature  record,  see  pp.  272,  281,  and  282.) 

No.  48  (native). — Red  and  white  heifer,  aged  3 years.  Received  August  14,  1889, 
from  Montgomery  County,  Md. 

Se])tember  14. — Placed  in  field  V (cattle  ticks  only). 

October  20. — Loss  of  appetite  first  discovered  to-day.  Animal  in  a dumpish  con- 
dition. 

October  21. — Very  weak,  can  scarcely  walk.  Blood  taken  from  a skin  incision 
contained  only  1,285,000  red  corpuscles  in  a cubic  millimebu’.  It  clots  quickly  and 
lintily.  It  was  thought  best  to  kill  the  animal,  as  it  did  not  seem  likely  that  it 
would  live  until  next  day.  Killed  by  a blow  on  the  head. 

Spleen  large,  engorged  (22  inches  long,  0^  wide  at  widest  portion).  Only  a few 
infected  red  corpuscles  detected  in  fresh  ])r(q)arafions.  A large  number  of  masses  of 
yellowish  j)igment  in  irregular  clumps  from  2 to  8 //  in  diameter.  When  sj)leen 
|)nl])  dried  on  cover -glasses  and  stained  in  alkaline  methylene  blue  af)out  10  per  cent 
of  all  the  led  corpnscles  in  the  (ield  contain  <nicli  a minute  siiherical  stained  body, 
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not  more  than  ^ /<  iu  diameter.  Rarely  two  are  present  in  one  eorpuscle,  an«l  then 
so  near  to«ether  tliat  they  can  scarcely  be  distinguished.  They  are  situated  near 
the  pei  iphery,  a few  on  the  very  edge  of  the  corpuscle  and  seemingly  attache<l  to, 
not  within,  the  corpuscles.  The  j)ulp  contains  also  a large  number  of  large  cori)uscles 
and  a small  number  of  Inematoblasts. 

Liver  enlarged,  edges  rounded.  Surface  everywhere  mottled  with  minute  irregu- 
lar yellowish  patches.  This  appearance  also  on  section.  The  parenchyma  examined 
microsco])ically  in  fresh  sections  in  several  places  does  not  show  any  biliary  injec- 
tion. The  hepatic  cells  contain  variable  numbers  of  oil  globules.  A small  number 
of  iiitraglobular  parasites  observed  after  staining. 

In  the  blood  of  kidnej^s  which  a])pear  normal,  very  few  iiitraglobular  parasites. 
Urine  of  a pale  yellow  color,  clear.  Reaction  acid.  Specific  gravity  1018.  Allmmen 
absent. 

In  the  fourth  stomach  over  cardiac  half,  many  little  pits  due  to  Strongylxs  Osteriagi. 
Mucosa  otlierwise  normal.  The  mucosa  of  duodenum  and  upper  jejunum  covered 
with  a semiliipiid  layer,  which  has  a deep  yellow  color.  Mucosa  of  ileum  more  or 
less  bile-stained.  Peyer’s  patches  infiltrated.  Large  intestine  normal.  Uterus  con- 
tains a foetus  four  months  old. 

thiltures  were  made  at  the  auto]>sy  liy  adding  a trace  of  blood  and  s^ileen  pulp  to 
tubes  of  agar  and  agar  containing  glycerin,  l»oth  acid  and  alkaline.  No  growth  in 
any  tube.  (For  the  temperature  record,  see  p.  273.) 


[Heifer,  3 years  old.  Received  Aug.  16.  1889,  and  kept  with  Xo.s.  35  and  41  until  Sept.  14,  when  it  wa.s  transferred  to  field  III  (North  Carolina  cattle  with  ticks)  . No  indication 
of  disease.  Calved  Feb.  15,  1890.  July  4,  1890,  exposed  with  calf  No.  85  in  field  YI  (North  Carolina  cattle  with  ticks).] 
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No.  50  (native). — Red  and  white  cow,  Jersey  grade,  aged  3 years.  Received  Avith 
calf  No.  97  August  20,  1889,  from  Montgomery  County,  Md.,  and  placed  in  field  V. 
Transferred,  with  calf,  September  14,  to  field  IV  (Southern  cattle  without  ticks).  No 
elevation  of  temperature  was  noted.  The  blood  was  examined  twice: 

November  7. — Red  corpuscles,  6,220,000.  No  abnormal  forms  detected. 

November  15. — Red  corpuscles,  6,044,000.  No  abnormal  forms  detected. 

April  9,  1890. — Calved  to-day. 

July  4, 1890. — Exposed,  with  calf  79,  in  field  VI  (Southern  cattle  with  ticks). 

September  3. — Animal  very  sick.  Has  grown  very  thin  lately.  A large  number  of 
ticks,  including  adults,  attached  to  skin.  Transferred  to  field  IV.  Blood  examina- 
tion showed  only  1,127,000  corpuscles  in  a cubic  millimeter.  A moderate  number  of 
corpuscles  are  infected,  the  parasites  being  either  single  or  iu  pairs.  A few  corj)uscles 
contain  the  minute  bright  bodies.  The  extreme  amemia  is  manifested  by  the  pres- 
ence of  large  corpuscles  which  stain  diffusely  or  contain  stained  granulations,  also  a 
small  number  of  hsematoblasts.  These  are  quite  small  compared  with  the  htemato- 
blasts  of  other  observed  cases.  The  nucleus  is  either  partially  extruded  or  else 
within  the  corpuscle  near  the  periphery. 

September  6,  9 a.  m. — The  animal  is  exceedingly  weak.  Temperature,  99;  resi^ira- 
tioii,  24;  pulse,  84.  It  is  unable  to  rise  and  groans  slightly  with  each  expiration. 
Dies  at  1.30  p.  m. 

Before  death  the  blood  was  carefully  examined.  The  hsematoblasts  were  increased 
in  number.  A small  number  of  intraglobular  parasites,  some  of  which  manifest 
changes  iu  form  on  the  warm  stage  at  35*^  to  40°  C.  The  changes  follow  each  other  so 
rapidly  that  it  is  impossible  to  sketch  all  consecutive  stages.  Some  corpuscles 
also  contain  the  bright  bodies.  In  stained  preparations  very  few  corpuscles  appear 
normal.  The  larger  number  are  either  ditfusely  stained  or  dotted  with  stained  gran- 
ules or  else  represented  by  infected  corpuscles  and  hsematoblasts. 

Autopsy  notes : Body  emaciated.  To  the  skin  adhere  a large  number  of  ticks  of 
various  stages,  mature  forms  predominating. 

Lungs  normal.  Emphysema  on  the  right  side  of  the  right  principal  lobe.  Right 
side  of  heart  greatly  distended  with  still  fluid  blood.  The  left  side  also  distended. 
The  usual  subepicardial  ecchymoses  over  the  entire  surface  of  both  ventricles  and  on 
fatty  tissue  around  the  base. 

Spleen  weighs  4|  pounds.  Quite  firm  to  the  touch,  the  Malpighian  bodies  dis- 
tinctly visible  on  section.  The  organ  is  but  slightly  changed.  In  it  a considerable 
number  of  hfeniatoblasts  and  hfematoblast  nuclei.  Intraglobular  parasites  rare. 

Liver  weighs  12^  pounds.  It  is  manifestly  enlarged,  the  edges  rounded,  the  whole 
firm  to  the  touch.  The  surface  mottled  Avith  minute  yelloAvish  patches.  On  section, 
the  color  is  yellowish  brown,  and  on  closer  inspection  the  minute  patent  vessels  are 
seen  sheathed  with  brighter  yellow  zones.  (Plate  II,  Figs.  1,  2.)  The  bile  capilla- 
ries are  quite  generally  injected  with  bile;  the  hepatic  cells  themselves  have  under- 
gone fatty  degeneration.  Many  htematoblasts  present.  In  the  gall  bladder  about 
16  ounces  of  thick,  dark  bile  loaded  with  a large  quantity  of  solids. 

The  kidneys  are  paler  than  normal,  the  cortex  brownish,  the  pyramids  near  the 
base  whitish.  Under  the  microscope  the  epithelium  generally  is  found  filled  with 
pigment  granules.  The  tubes  of  the  pyramids  filled  with  fat  globules.  In  sections 
from  material  hardened  in  alcohol  and  stained  in  ha3matoxylin  and  alum  carmine 
no  pathological  changes  detected. 

The  urine  taken  from  the  bladder  (about  8 ounces)  slightly  tinged  with  haemo- 
globin. It  is  faintly  alkaline,  and  contains  a small  quantity  of  albumen.  Specific 
gravity  1012.  On  standing,  slight  deposit  of  urates. 

The  digestive  tract  is  normal  as  a whole.  The  rumen  fairly  well  filled,  the  mani- 
folds Avith  contents  dry  and  firm.  The  mucosa  of  the  fourth  stomach  normal,  with 
the  exception  of  minute  nodular  SAvellings  containing  a central  perforation  (Stron- 
gylus  Ostevtagi). 
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In  the  small  intestines  nothing  abnormal.  The  large  intestine  also  intact.  In  the 
cmciini  the  feces  yellowish  brown ; in  the  rectum  a few  hard  balls. 

In  tlie  sxdeen,  liver,  kidneys,  and  marrow  the  intraglobnlar  parasites  correspond 
both  in  number  and  character  with  those  found  in  the  blood  before  death.  In  the 
kidneys  there  are  in  addition  an  immense  number  of  free  forms. 

Tlie  temperature  of  this  case  was  high  from  August  25  to  Sei)teuiber  1,  inclusive. 
(For  the  complete  record,  see  pp.  273,  277,  and  278.) 

No.  51  {native). — Brindle  cow,  3 years  old,  received  June  27,  1889,  from  Maryland. 
Pla<ied  in  field  II  (North  Carolina  cattle  without  ticks).  No  result  up  to  September 
14.  On  this  day  fresh  North  Carolina  cattle  with  ticks  were  put  into  this  field.  No. 
51  remaining  there. 

October  28. — Quite  weak  and  refuses  to  eat.  Losing  flesh  rapidly. 

October  29, 30. — Weakness  and  emaciation  much  more  pronounced,  so  that  it  seemed 
as  if  she  were  going  to  die. 

October  31. — Slight  iinjirovemeut.  Aj^xietite  begins  to  return. 

November  4. — Animal  in  very  poor  condition.  Blood  examined  to-day;  corpuscles 
down  to  1,330,000.  There  are  present  a large  x)roportion  of  red  corpuscles  which 
stain  diffusely  and  which  contain  stained  granules.  White  corpuscles  evidently  in- 
creased in  number,  some  of  them  x^i'obably  identical  with  free  hfematoblast  nuclei. 
A small  number  of  corjniscles  infected  with  j)arasites.  These  appear  in  the  form  of 
peripheral  eoccus-like  bodies. 

Throughout  November  improvement  gradual.  Her  lost  flesh  not  entirely  re- 
gained. 

The  blood  of  this  animal  was  not  examined  again  until  June  18,  1890.  The  cor- 
puscles at  this  date  were  normal  and  numbered  over  6,000,000  in  a cubic  centimeter. 

July  4,  1890. — Reexposed  in  field  VI  (North  Carolina  cattle  with  ticks). 

August  21. — Temperature  107 ; resx)iration  60;  pulse  78.  Number  of  corpuscles 
5,125,000,  When  examined  unstained,  a small  number  of  corpuscles  contain  each 
one,  rarely’two  bright  bodies,  very  minute.  In  stained  preijarations  nothing  abnor- 
mal observed. 

August  26. — Animal  found  unable  to  rise  this  morning;  exx^iration  accomxianied 
by  a slight  groan.  Temperature  95.5;  resx^iration  30;  x^iilse  42,  very  feeble.  Blood 
corpuscles  2,730,000  in  a cubic  millimeter.  A small  number  contain  large  x^arasites; 
a considerable  number  contain  the  bright  points,  many  in  active  motion.  In  stained 
X)rcparations  nothing  else  observed. 

Dies  at  11  a.  m. 

Autopsy  notes:  Weight  about  ,500  pounds.  A moderate  number  of  ticks  on  inner 
surface  of  thighs,  escutcheon,  and  neck.  Muscular  tissue  normal.  Patches  of  extra- 
vasation in  subcutis  over  sternum  probably  duo  to  ante  mortem  x^osition.  On  serous 
covering  of  rumen  a small  number  of  calcified  tubercles.  Similar  ones  on  costal 
X)leura. 

Lungs  normal.  Calcified  tuberculous  nodules  in  bronchial  .and  mediastinal  glands. 
Considerable  ecchymosis  under  ex)icardium  of  the  left  ventricle  and  on  the  right 
near  interventricular  groove.  Blood  clots  readily  and  firmly.  Sarcosx^oridia  cysts 
very  abundant  under  endocardium  of  both  ventricles.  They  are  ux>  to  ^ long 
and  from  ^ to  I*"'"  ax>art.  Under  endocardium  of  left  ventricle  near  septum,  and 
of  right  auricle  some  ecchymotic  patches.  Heart  muscle  in  state  of  latty  degener- 
ation. 

Spleen  weighs  ,5|  pounds.  On  the  convex  surlace  about  six  xuirtly  calcilic'd  (aiber- 
culous  nodules  I inch  in  diameter.  Sx)leen  very  much  eug(U’ged.  On  s<M‘tion  the 
pulp  is  of  the  usual  dark  brownish  real  (blackberry  Jam)  color,  very  soft  and  almost 
wells  out;  trabeculae  .and  Malpighian  bodies  not  visible.  A large  number  oC  the 
large  granular  cells  (22  /i)  contain  from  I to  12  red  corpuscles. 

Liver  greatly  enlarged,  weighing  19  x><>''uds.  Weight  in  made  up  by  large 
tuberculous  glands  about  the  portal  lissure.  Small  tubercular  masses  disseminated 
throughout  the  liver  tissue,  especially  abundant  in  small  lobe.  Parenchyma  has  a 
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yellowisli-brown  color.  Under  the  microscope  this  color  is  found  dne  partly  to  the 
advanced  fatty  degeneration  of  the  cells,  partly  to  the  yellowish  masses  of  pigment 
within  the  cells. 

Bile  so  thick  from  admixture  of  amorphons  solids  that  it  scarcely  flows  from  the 
incised  bladder. 

The  fatty  tissue  around  both  kidneys,  especially  the  left,  in  a condition  of  sangni- 
nolent  oedema.  More  or  less  congestion  of  the  entire  parenchyma.  Minute  petechiac 
in  cortical  substance.  In  sections  of  fresh  tissue  the  capillaries  are  seen  filled  with 
dense  masses  of  blood  corpuscles,  in  some  of  which  the  parasites  may  be  distinguished. 
Urine  pale,  free  from  haemoglobin.  Specific  gravity  1015.  Neutral.  Albumen  pres- 
ent in  small  quantity. 

In  stained  preparations  of  kidney,  liver,  and  spleen  a small  number  of  red  corpus- 
cles are  found  invaded  by  large  paired  parasites. 

The  digestive  tract  normal  with  following  exceptions:  Contents  of  manifolds 
somewhat  dry.  On  mucosa  of  fourth  stomach  a few  slightly  depressed  ecchymoses. 
In  duodenum  Dochmius  present.  In  the  ileum  worm-nodules  of  various  sizes  under 
mucosa.  Very  little  dry  feces  in  large  intestine.  Mucosa  shows  occasional  ecchy- 
moses. (For  the  temperature  record,  consult  pp.  272  and  277.) 

No.  52  {native). — Bull  calf  of  No.  51,  aged  4 months.  On  June  27,  1889,  placed  in 
field  II  (North  Carolina  cattle  without  ticks)  with  No.  51.  No  result  up  to  Septem- 
ber 14.  On  this  day  North  Carolina  cattle  with  ticks  were  put  in  field  II,  in  which 
No.  52  remained. 

October  29-November  11. — Calf  during  this  period  very  sick,  as  manifested  by 
marked  emaciation,  weakness,  and  loss  of  appetite. 

November  7. — Blood  contains  2,219,000  corpuscles  in  a cubic  millimeter.  There  is 
considerable  variation  in  their  size,  some  having  a diameter  of  9 ju.  When  stained, 
a small  number  (perhaps  1 to  2 per  cent)  are  observed  with  the  peripheral  coccus-like 
bodies. 

November  11. — After  this  date  slow  improvement.  Unthrifty  and  stunted  condi- 
tion of  calf  through  the  winter.  (For  the  temperature  record,  see  p.  272.) 

No.  53  (native). — Heifer,  18  months  old,  raised  on  the  station.  Placed  in  field  II 
(North  Carolina  cattle  without  ticks)  June  27,  1889. 

September  6. — There  being  no  result  up  to  date,  the  animal  was  transferred  to 
field  I (North  Carolina  cattle  with  ticks). 

October  4. — Has  been  losing  flesh  during  the  past  week  and  is  now  very  weak  and 
thin.  Can  not  walk  without  staggering.  Blood  examined  and  found  quite  thin. 
Only  2,766,666  corpuscles  in  a cubic  millimeter.  In  stained  coverglass  preparations 
the  red  corpuscles  vary  in  size;  some  are  quite  large  and  show  a large  number  of 
stained  points  on  the  disc,  as  if  dusted  over  with  granules  of  coloring  matter. 

October  10. — Slight  improvement  in  the  general  condition  since  October  4.  Blood 
examined  to  day.  Only  one  intraglobnlar  coccus-form  seen,  while  there  are  a small 
number  of  the  punctate  corpuscles,  described  above,  present.  In  one  cubic  milli- 
meter of  blood  2,  626,666  corpuscles  present. 

November  7. — Blood  examined.  About  3,560,000  corpuscles  in  one  cubic  millimeter. 
In  preparations  stained  in  alkaline  methylene  blue  there  are  in  perhaps  10  per  cent 
of  the  red  corpuscles  barely  visible  coccus-like  bodies,  quite  invariably  on  the  periph- 
ery of  the  corpuscle,  often  on  the  very  edge,  one  in  each  corpuscle. 

November  11. — General  condition  has  remained  unchanged  during  tlie  past  month. 
Still  weak  and  thin.  Gives  birth  to  a 64  months’  fcetus. 

December  2. — Blood  examined,  but  no  abnormal  forms  detected.  In  one  cubic  milli- 
meter about  3,080,000  red  corpuscles.  Slight  general  improvement.  Animal  still 
very  thin.  Appetite  has  returned. 

April  1,  1890. — Improvement  slow  during  the  winter.  Now  in  fairly  good  condition, 

July  4.— Now  in  fine  condition.  Exposed  in  field  VI  (North  Carolina  cattle  with 
ticks). 
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Octo])er  15. — Temperature,  101;  pulse,  78;  respiration,  33,  A few  ticks  on  animal. 
To-day  is  the  only  time  the  hlood  was  examined.  Corpuscles  normal;  4,836,000  in  a 
cuhic  millimeter.  Urine  passed  during  the  examination  was  pale  yellow.  Specilic 
gravity,  1040.  Reaction  strongly  alkaline.  No  albumen. 

(For  temperature  record,  see  pp.  271,  272,  277,  and  278.) 

No.  54  (native). — Red  heifer,  2 years  old,  from  Maryland.  Placed,  .June  27,  in  field 
II  (North  Carolina  cattle  without  ticks). 

September  6. — Apparently  no  result  up  to  date.  Transferred  with  No.  53  to  field 
I (North  Carolina  cattle  with  ticks). 

September  20. — The  heifer  is  lying  down  and  rises  only  when  urged.  Led  with 
difficulty  to  the  laboratory.  The  temperature  has  fallen  to  101.2  F.  Animal  killed 
by  a blow  on  the  head  at  1 p.  in.,  when  it  seemed  quite  certain  that  she  would  not 
live  througli  the  night.  Shortly  before  death  the  blood  was  examined  fresh,  with 
and  without  salt  solution,  as  well  as  stained  in  alkaline  methylene  blue.  A small 
number  of  red  corpuscles  were  found  containing  the  micro-parasite.  At  the  same 
time  the  corpuscles  were  counted  and  found  to  number  1,075,000. 

Autopsy  notes:  On  udder  and  pubic  region  a moderate  number  of  ticks. 

Spleen  very  large  and  engorged;  22  inches  long  and  7 inches  across  the  widest  por- 
tion. The  pulp  is  very  soft,  though  not  yet  disintegrated.  Many  of  the  red  cor- 
puscles contain  the  parasites,  chiefly  in  pairs  and  having  the  form  of  an  apple-seed. 
The  two  bodies  are,  as  a rule,  close  together,  parallel,  slightly  diverging,  or  end  to 
end. 

On  the  epicardium  of  the  heart,  ecchymosis  limited  chiefly  to  the  left  ventricle. 
Respiratory  organs  normal. 

Fourth  stomach  shows  a few  superficial  erosions  of  the  mucosa,  with  liemorrliagic 
base.  Duodenum  and  ujiper  jejunum  bile-stained.  Mucosa  of  small  and  large  in- 
testines normal. 

The  liver  Imt  slightly  discolored,  and  scrapings  examined  fresh  under  the  micro- 
scope show  very  little  injection  of  the  bile  capillaries.  Bile  holds  no  solids  in  sus- 
pension although  the  color  is  veiy  much  deepened.  In  blood  from  the  liver  a large 
number  of  iutraglobular  bodies  seen,  both  in  fresh  and  stained  preparations.  They 
also  occur  in  pairs,  some  being  round,  some  having  the  apjile-seed  form.  Tlio  iudi- 
vidiials  of  each  pair  are,  as  a rule,  of  the  same  size,  although  this  is  not  invariably 
true. 

Kidneys  on  section  are  of  a dark  red  color.  The  urine  is  of  a dark  wine  color  and 
riuite  opaque,  although  it  holds  no  solids  in  suspension;  reaction  acid.  On  boiling, 
a brownish  flocculent  scum  rises  to  the  surface.  In  blood  from  the  kidneys  a very 
large  number  of  red  corpuscles  contain  the  jiarasites,  quite  invariably  in  iiairs,  as  in 
spleen  and  liver. 

From  the  organs  a number  of  cultures  were  made  in  different  media.  4’hree  in- 
oculated with  blood,  and  four  with  bits  of  spleen  pulp,  remained  sterile.  In  a bouil- 
lon tube  of  the  blood  a small  streptococcus  appeared.  In  a bouillon  ])eptone  tube 
inoculated  with  a bit  of  liver  tissue  a diplococcus  appeared.  In  a glycerin  agar 
tulie  no  develojirnent  took  place,  while  in  a blood  serum  tube  a small  oval  coccus 
grew.  In  cultures  made  from  the  kidney  various  germs  appeared,  such  as  a strejito- 
coccus,  a vibrio,  and  a small  coccus.  These  were  probalily  mainly  contaminations 
from  the  air,  as  the  cultures  were  jirepared  at  the  station,  where  opport  unity  for  con- 
tamination is  favorable.  (For  the  tenqierature  record,  see  pj).  271  and  272.) 

No.  55  (/Southern). — llciler;  age,  34  years;  from  near  New  Ihn-ne,  N.  U.,  received 
September  II,  1880,  and  ])laced  in  iicld  IV  after  ticks  lunl  been  jiicked  oil'. 

.July  2,  1891. — Kept  in  stock  since  1889,  but  not  exposed  lo  Texas  fever  in  1890. — 
On  this  day  exposed  in  field  VI  (North  Carolina  cattle  witli  ticks). 

August  29,  1891. — Tcmiperaturc,  102.1;  ])ulse,  72;  res])iration  51.  Red  corpuscles, 
.5,103,000.  Nothing  abnormal  in  fresh  or  stained  ])reparations. 

October  20. — No  result  from  this  exposure.  (For  temperature  record,  seep.  286). 


[Steer,  2|  years  old,  received  from  Maryland,  September  14, 1889,  and  exposed  in  field  II  (North  Carolina  cattle  with  ticks)  and  other  fields  subsequently.] 
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No.  57  (native). — Cow,  9 years  old,  from  the  District  of  Coliimhia.,  rcc<;ived  Ang-ust 
31,  1889.  September  14,  placed  in  field  I (North  Carolina  cattle  with  ticks). 

November  5. — The  blood  is  normal.  Corpuscles,  6,089,000  in  a cnbic  millimeter. 
No  abnormal  or  enlarged  forms  detected. 

May  16,  1890. — Cowin  good  condition.  Blood  corpuscles  normal;  6,662,000  in  a 
cnbic  millimeter. 

.Inly  4. — Reoxposed  in  field  VI  (North  Carolina  cattle  with  ticks). 

September  20. — A small  number  of  ticks  on  animal.  Some  matured.  Blood  cor- 
puscles normal;  5,362,000  in  a cnbic  millimeter.  In  one  corpuscle  a motile  bright 
l)ody  detected.  (The  only  native  which  has  resisted  midsummer  exposure.)  For 
temperature  record,  see  pp.  271,  277,  and  278. 

No.  59  (Southern). — Cow,  age  4 years,  from  near  New  Berne,  N.  C,,  placed  in  field 
IV,  September  15,  1889,  after  ticks  picked  off. 

July  4,  1890. — Placed  in  field  VI  (North  Carolina  cattle  with  ticks)  to  test  insus- 
ceptibility. 

September  3. — Temperature,  103;  pulse,  80;  respirations,  42.  Corpuscles,  6,313,- 
000.  In  fresh  preparations  a small  number  of  corpuscles,  several  in  a single  field, 
contain  the  bright  bodies. 

No  result  from  this  exposure.  (For  temperature  record,  see  pp.  277  and  278.) 

No.  60  (Southern). — Cow,  aged  4 years,  from  New  Berne,  N.  C.  Received  Septem- 
ber 15,  1889,  and  placed  in  field  III. 

September  1,  1891. — This  cow  has  been  kept  in  stock  since  1889,  but  not  exposed 
to  Texas  fever.  On  this  date  exposed  in  field  VI  (North  Carolina  cattle  with  ticks). 

September  1. — Temperature,  102;  pulse,  84;  respiration,  48.  A few  ticks  on  ani- 
mal. Corpuscles,  5,470,000,  Nothing  abnormal  in  fresh  and  stained  preparations. 

October  9. — Temperatnre,  101.5;  pulse,  60;  respiration,  40.  Red  corpuscles,  4,984,- 
000;  white,  15,625,  or  1 to  319  red.  No  abnormal  forms  observed. 

October  20. — No  result  from  this  exposure  although  ticks  just  as  abundant  on  this 
animal  as  on  natives.  (For  temperature  record,  see  p.  286.) 

No.  61  (Southern). — Red  steer,  18  months  old;  received  September  15,  1889,  from 
near  New  Berne,  N.  C.,  and  xjlaced  in  field  II. 

July  4,  1890.— Exposed  in  field  VI  (North  Carolina  cattle  with  ticks). 

November  3. — No  result.  (For  temperature  record,  see  pp.  277  and  278.) 

No.  62  (Southern). — Heifer,  18  months  old,  received  from  near  New  Berne,  N.  C., 
September  15,  1889,  and  placed  in  field  III. 

September  25,  1890. — Exposed  in  field  II  (Texas  cattle  with  ticks). 

October  15. — Temperature,  101.4.  Corpuscles,  5,444,000.  No  abnormal  forms. 

October  22. — Temperature,  102.2;  pulse,  72;  respirations,  24.  Corpuscles,  6,333,000. 
Several  bright  intraglobular  bodies. 

October  30. — Temperature,  102.5;  pulse,  66;  respiration,  18.  Corpuscles,  5,695,000. 
A considerable  number  of  bright  intraglobular  bodies  from  such  as  are  barely  visi- 
ible  (x500)  to  those  i //  in  diameter;  all  sizes  motile. 

On  this  date  she  was  placed  in  a barn  artificially  heated  and  kept  there  until  De- 
cember 12. 

July  2,  1891. — Placed  in  field  VI  (North  Carolina  cattle  with  ticks.) 

October  20. — No  result  from  exposure.  (For  temperature  record,  see  pp.  275,  284, 
and  286.) 

No.  63  (Southern). — Cow,  3|^  years  old,  received  September  15,  1889,  from  near 
New  Berne,  N.  C.,  and  placed  in  field  IV  after  the  ticks  had  been  picked  off. 

November  5. — General  condition  very  poor.  Corpuscles,  5,540,000. 

December  9. — This  animal  was  killed  to-day  owing  to  its  unthrifty  condition.  The 
autopsy  revealed  a small  number  of  firm  yellowish  masses  from  i to  J inch  diame- 
ter, with  cheesy  contents,  in  the  liver.  There  are  a considerable  number  of  entozoa 
in  this  animal,  in  the  small  intestine  worm  tubercles,  in  the  oesophagus  a filaria. 
In  the  fourth  stomach  the  mucosa  is  dark  pink  in  color  and  beset  with  numerous 
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slight  elevations  having  a central  line  hole.  These  were  subsequently  found  to  he 
due  to  parasites  {Strougylns  Ostertagi),  which  are  encysted  under  the  mucosa  for  a 
time. 

No.  64  {native.) — White  steer,  aged  2^  years,  received  from  Maryland  September 
10,  1889.  Exposed  in  field  V (cattle  ticks  only)  on  September  14. 

November  7. — Blood  corpuscles,  2,780,000.  Fully  20  per  cent  of  the  corpuscles 
contain  the  coccus-like  peripheral  body.  During  the  first  half  of  November  this 
animal  was  dull,  but  continued  to  eat  fairly  well.  No  appreciable  loss  of  flesh  during 
this  time.  The  disease  would  have  passed  unnoticed  except  for  the  examination  of 
the  blood. 

July  4,  1890. — Reexposed  in  field  VI  (North  Carolina  cattle  with  ticks). 

August  19. — Temperature,  105.8;  pulse,  66;  respiration,  80.  Blood  corpuscles, 

9.740.000.  Ill  two  stained  preparations,  after  a long  search,  one  pair  of  intraglobular 
])yriform  parasites  detected.  Urine  normal.  Feces  soft. 

August  20, — Temperature,  105.4;  pulse,  64;  respiration,  42.  Corpuscles,  3,710,000. 
Fresh  and  stained  prejiarations  negative. 

September  9. — Temperature,  102.7;  pulse,  80;  respiration,  96.  Blood  corpuscles, 

3.154.000.  In  blood  preparations  no  parasites  seen.  From  20  to  30  per  cent  of  all 
corpuscles  ar«  enlarged. 

September  16. — Temperature,  101.  Blood  corpuscles,  4,575,000.  Enlarged  corpus- 
cles as  before.  A few  ticks,  one  full  grown,  on  animal. 

September  29. — Tem])erature,  100.8.  Blood  corpuscles,  4,869,000.  Macrocytes  di- 
minished in  numl)er.  One  red  corpuscle  detected  containing  a pair  of  pyriform  para- 
sites. Several  corpuscles  with  peripheral  coccus-like  bodies. 

October  7. — Temperature,  101.2;  pulse,  39;  re.spiration,  21.  Corpuscles,  4,431,000. 
Blood  examination  negative. 

October  14. — Temperature,  102;  pulse,  96;  respiration,  33.  Corpuscles,  4,490,000. 
Blood  examination  negative. 

November  1. — Temperature,  102.3;  pulse,  54 ; respiration,  34.  Corpuscles,  5,916,000. 
In  fresh  preparation  nothing  observed.  In  stained,  one  corpuscle  with  a pair  of  py- 
riform bodies. 

November  3. — No  marked  loss  of  flesh  from  this  exposure.  (For  temperature  rec- 
ord, see  pp.  273,  277,  and  278.) 

No.  65  {native). — Spotted  heifer;  age,  2^  years;  received  with  No.  64  from  Mary- 
land, September  10,  1889. 

September  14. — Exposed  in  field  V (cattle  ticks  only). 

November  4. — Animal  apparently  in  good  condition,  but  has  been  dull  during  the 
]>ast  ten  days.  Blood  corpuscles  have  fallen  to  1,720,000.  There  are  present  numer- 
ous cor])uscles  containing  large  stained  granules,  and  an  e([ual  number  of  such  as 
stain  diffusely.  A small  number  are  infected  with  the  small  peripheral  cocci. 

December  2.— Blood  contains  to-day  3,463,000  corpuscles  in  a cubic  millimeter. 
There  has  been  no  a])preciable  loss  of  flesh  during  this  ex]>osure.  Disease  only  posi- 
tively recognized  by  blood  examination. 

March  27,  1890. — (lave  birth  to  a healthy  calf  at  full  term  (No.  89). 

September  20. — Along  with  calf  reiixposed  in  field  VI  (North  Carolina  cattle  with 
ticks). 

September  30. — Temperature,  100.8;  pulse,  72;  respiration,  24.  No  ticks  detecte<l 
on  animal.  Blood  corpuscles  number  4,213,000.  Nothing  abnornml  in  fresh  and 
stained  ])rei)arations. 

October  4. — TemjHU'ature,  100.1;  ])ulse,  66;  rcsi)iration,  66.  Blood  corjuiscles, 

3.896.000.  No  abnormal  forms  in  stained  ])r(q>;irations. 

October  ff. — Tem])crature,  101.4;  pulsc!,  84;  respirafion,  54.  Blood  corimsch's, 

3.738.000.  In  one  fr(5sli  pre)>aration  of  blood  several  large  ]):ir:isit(vs  seen  in  real  cor- 
puscles. Stained  )U*e-i)aration  m‘gafiv<\ 

October  18. — Temperature,  101.6;  piil.se,  60;  respiration,  24.  Bloml  corpusclc.s, 
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0,609,000.  A coiisiderjible  minihci'  o<‘  Inr^c  coriMisch^s  now  present.  No  parasites 
detected. 

November  2. — Lying  down  all  day  nnable  to  rise  and  dies  about  5 p.  m.  Had  be^ 
come  greatly  emaciated  mid  weak  during  the  first  half  of  October  and  continued  so 
during  the  second  half  without  change.  A ehronie.  betid  diarrhea  accompaiiied  the 
emaciation  during  October,  and  u])  to  the  time  of  death. 

Autopsy  at  noon  November  3:  Pody  in  poor  condition.  Weight  about  650  pounds. 
►Several  adult  ticks  on  escutcheon.  (Edematous  condition  of  the  muscular  tissue. 
In  the  abdominal  cavity  3 to  4 liters  of  clear  serum.  Mesentery  tedematous. 

Heart:  Eccliymoses  very  abundant  over  the  apex  and  walls  of  the  left  ventricle. 
Few  on  the  right.  In  both  ventricles  small,  ])artly  white,  clots.  Under  the  endo- 
cardium of  the  left,  eccliymoses  on  the  papillary  muscles.  Muscular  tissue  pale  but 
normal;  minute  vessels  injected. 

Lungs  normal  with  exception  of  slight  emphysema  of  the  cephalic  lobes  of  right 
lung.  Mucosa  of  trachea  and  bronchi  coated  with  delicate  white  froth. 

Spleen  weighs  but  1 jiouiid.  Not  enlarged  or  congested.  Several  areas  of  extrava- 
sation under  capsule. 

Liver  weighs  about  74  pounds.  Not  enlarged.  Tissue  quite  dabby,  probably  due 
largely  to  post-mortem  changes.  Pile  normal.  Kidneys  markedly  pale.  Post-mor- 
tem changes  have  begun.  No  lesions  determinable.  Urine  quite  yellow  in  color, 
barely  alkaline;  specific  gravity,  1016.  No  albumen. 

(Edematous  condition  of  submucous  tissue  of  fourth  stomach.  Slight  arborescent 
injection  of  mucosa.  In  the  small  intestine  a large  number  of  worm  nodules  show- 
ing as  bluish  spots  on  the  serous  surface,  and  from  ^ to  4 inch  in  diameter.  The 
remainder  of  digestive  tract  normal.  Mucosa  generally  quite  pale. 

In  blood  from  the  subcutis,  S]>leen,  kidneys,  and  liver  a considerable  number  of 
large  (post-mortem)  bacilli.  No  intraglobular  parasites  present.  (For  the  tempera- 
ture record,  see  pji.  273  and  280.) 

Ah.  GO  {native). — Spotted  heifer,  age  18  mouths,  received  Sei)tember  10,  1889,  from 
Maryland,  and  exposed  in  field  IV  (North  Carolina  cattle  without  ticks)  September  14. 

November  15. — Plood  corpuscles  about  six  millions. 

November  27. — No  result  from  this  exposure. 

July  4,  1890. — Keexposed  in  field  VI  (North  Carolina  cattle  with  ticks). 

August  22. — Temperature,  104.3;  pulse,  80;  respiration,  72.  Corpuscles,  3,953,000. 
In  fresh  preparations  a few  corpuscles  contain  the  bright  bodies.  In  stained  prep- 
arations 25  to  30  |)er  cent  contain  the  minute  peripheral  coccus-like  bodies. 

September  1. — Found  dead,  but  still  warm,  earlj^  this  morning.  Except  for  the 
elevated  temperature  and  slight  dullness  it  had  not  appeared  seriously  ill  up  to  this 
time. 

Autoimj  : Body  in  good  condition,  weighs  about  500  pounds.  A considerable  num- 
ber of  ticks  from  the  mature  size  down.  Considerable  subcutaneous  fat. 

Heart  with  some  eccliymoses  on  ventricles  along  interventricular  grooves  and  base. 
Both  sides  distended  with  large,  rather  soft  dark  clots.  Heart  muscle  rather  iiale; 
cloudy  and  finely  granular  condition  of  the  fibers.  Heart’s  blood  contains  from  10 
to  20  per  cent  of  corpuscles  infected  with  parasites. 

(Edema  of  the  lungs  with  two  dark  red  hepatized  masses,  one  in  the  left  principal 
lobe,  tlie  other  in  one  of  the  smaller  lobes  of  the  same  lung. 

Spleen  weighs  4^  pounds;  considerably  engorged,  but  the  pulp  still  quite  firm  and 
the  Malpighian  bodies  partly  visible.  In  cover-glass  preparations  of  fresh  pnlp  per- 
ha])s  one-third  of  all  the  corpuscles  contain  large,  round  parasites.  When  stained 
it  appeared  that  not  less  than  50  per  cent  of  all  the  red  corpuscles  were  infected 
with  i)arasites  about  2 in  diameter.  Many  of  the  corpuscles  contained  double 
parasites;  not  infrequently  four  were  present. 

Liver  weighs  10  pounds,  enlarged.  The  parench3nna  on  section  is  yellowish  brown. 
Minute  bile  ducts  are  visible  to  the  naked  eye  as  blanched  yellow  lines.  In  sections 
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of  fresh  tissue  there  is  seen  an  almost  universal  plugging  of  the  ultimate  bile  eana’ 
liculi  with  solid  bile  associated  with  fatty  degeneration.  Rarely  places  are  found 
with  very  little  of  such  injection  in  which  the  fatty  degeneration  is  most  advanced. 
Numerous  infected  corpuscles  observed  in  fresh  preparations.  In  stained  prepa- 
rations fully  one-half  the  red  corpuscles  are  shown  to  be  infected  as  in  the  spleen. 

The  gall  bladder  contains  about  400  grams  (1  pint)  of  very  thick  bile.  Sp.  gr., 
1022.  AVhen  allowed  to  stand,  the  lower  half  of  the  liquid  represents  a dense  stratum 
of  flakes  and  granules. 

No  extravasation  or  cedema  about  kidneys.  Cortical  portion  sprinkled  with 
petechia?  as  large  as  pin  heads.  The  color  in  general  somewhat  brownish.  In 
fresh  sections  nothing  abnormal.  In  stained  preparations  10  to  20  per  cent  of 
the  corpuscles  infected.  The  bladder  contains  about  1 liter  (1  quart)  of  urine  of  a 
dark,  port-wine  color,  barely  translucent  in  a test  tube  f inch  in  diameter. 

The  contents  of  third  stomach  dryer  and  firmer  than  usual.  Both  second  and 
third  contain  much  gravel.  In  the  fourth  stomach  also  considerable  sand  and 
gravel.  Mucosa  normal.  Mucosa  and  contents  of  duodenum  bile-stained.  In  the 
lower  ileum  mucosa  pinkish.  Contents  of  large  intestine  dry  and  coated  with  mucus. 
(For  temperature  record,  see  pp.  273  and  277.) 

No.  67  (Southern). — Cow,  4 years  old,  received  September  15,  1889,  from  near  New 
Berne,  N.  C.,  and  placed  in  field  II. 

April  29,  1890,  gives  birth  to  a calf.  No.  86. 

July  4. — Exposed  in  field  VI  (North  Carolina  cattle  with  ticks). 

November  3. — No  result.  (For  temperature  record,  see  pp.  277  and  278.) 

No.  69  {native). — Heifer,  2|  years  old,  received  from  Maryland,  September,  1889, 
used  during  fall  and  winter  in  another  experiment  with  No.  74  (exposure  to  skin 
disease  of  No.  73,  which  see)  and  not  exposed  to  Texas  fever  until 

July  4,  1890. — On  this  day,  with  her  calf  (No.  100),  8 weeks  old,  exposed  in  field  VI 
(North  Carolina  cattle  with  ticks). 

July  25. — Temperature  101.8.  Corpuscles  5,341.000.  Blood  examination  negative. 

July  29. — Corpuscles  5,536,000.  Blood  examination  negative. 

August  4. — Corpuscles  6,050,000.  Blood  examination  negative. 

August  11. — Corpuscles  4,698,000.  A few  corpuscles  containing  intraglobular 
cocens-like  bodies. 

August  13. — Corpuscles  6,090,000.  Condition  of  blood  the  same  as  at  preceding 
examination. 

August  15. — Temperature,  100.9 ; pulse,  66;  respiration,  30.  Corpuscles,  4,640,000. 
About  10  per  cent  contain  the  peripheral  cocci. 

August  23. — Temperature,  105.8;  pulse,  76;  respiration,  28.  Corpuscles,  2,855,000. 
In  stained  preparation  very  few  coccus-like  bodies  detected. 

September  3. — Dies  at  J a.  m.  Examined  several  hours  later.  Body  generally 
emaciated.  Weighs  about  400  pounds.  Many  ticks  of  all  stages  on  body. 

Heart  muscle  pale,  with  some  ecchymoses  beneath  epicardium.  Parenchyma  in 
condition  of  fatty  degeneration.  Blood  taken  from  the  heart  which  appears  quite 
thin  and  watery,  was  examined  fresh  in  the  warm  chamber  between  35°  and  43°  C. 
Many  of  the  corpuscles  are  quite  large,  some  containing  minute  vacuoles  in  groups. 
A considerable  number  of  ha'iuatoblasts  are  present,  some  with  ])rotruding  nucleus. 
The  blood  probably  did  not  contain  more  than  a million  rod  corpuscles  in  a cubic 
millimeter  at  the  time  of  death.  A considerable  number  are  invaded  by  large  para- 
sites; some  contain  two  or  thriu?  individuals.  Some  of  the  parasites  have  already 
assumed  the  spherical  form.  A few  still  show  distinct  and  rapi<l  changes  of  form  in 
the  warm  (ihamber  five  bours  alter  death  (Plate  viii.  Fig.  1).  In  many  c<)rj)uscles 
the  bright  bodies  present.  In  stained  preparations  some  diffusely  stained  corpuscles 
are  seen.  (These  are  present  in  spleen  and  liver  also.) 

Lungs,  normal. 


APPENDIX. 


185 


8plc(‘ii  wtsio'Iis  2|  poiiiuls.  Only  moderately  engorged,  Trabecnlm  and  Malpighian 
bodies  visible  on  section.  Moderate  number  of  red  corpuscles  within  large  cells  and 
considerable  free  pigment  in  irregular  mass(\s.  In  stained  preparations  10  to  20  per 
cent  of  the  eor})itscles  are  seen  infected  with  from  one  to  four  parasites. 

Jjiver  weighs  about  8 pounds.  Somewhat  enlarged.  At  the  hilus  some  cedema  of 
the  connective  tissue.  Parenchyma  yellowish  brown.  The  intralobular  veins  appear 
distinctly  to  naked  eye  as  patent  vessels  surrounded  by  a yellowish  zone.  In  the 
])eripheral  imrtion  of  the  acinus  the  bile  injection  is  complete.  Numerous  intra- 
globular  parasites  detected  in  fresh  preparations.  In  stained  cover-glass  prepara- 
tions a rough  estimate  makes  the  infection  as  extensive  as  in  the  spleen. 

In  sections  of  liver  tissue  (hardened  in  alcohol  imbedded  in  chloroform  paraffin 
and)  stained  in  haematoxylin  and  eosin  or  in  alum  carmine,  the  protoplasm  of  the 
cells  is  in  a peculiar  reticulated  or  vacuolated  condition.  In  some  places,  the  vacu- 
oles are  as  large  as  or  oven  larger  than  the  nuclei  and  from  one  to  three  in  a cell 
(fatty  degeneration).  Nuclei  show  signs  of  degeneration  and  there  are  some  missing, 
but  there  are  no  compact  necrotic  areas  in  the  sections  examined.  Bile  injection  and 
red  corpuscles  containing  jjarasites  not  traceable.  Bile  in  the  gall  bladder  extremely 
loaded  with  suspended  flakes;  semiliquid. 

Kidneys  have  a uniformly  dark-brownish  appearance  on  section.  No  perinephritic 
mdema  or  extravasation.  In  fresh  sections  the  epithelium  of  the  convoluted  tubes 
of  the  cortex  contains  much  pigment.  In  the  capillaries  some  of  the  corpuscles  show 
the  pale  intraglobular  bodies  quite  distinctly  in  such  sections.  In  stained  prepara- 
tions the  corpuscles  are  infected  as  in  spleen  and  liver.  There  are  also  a very  large 
number  of  stained  bodies  about  the  size  of  the  parasites  free.  In  the  bladder  are  2 
to  3 quarts  of  urine  having  a deep  port-wine  color.  In  layers  f inch  deep  it  is  trans- 
lucent. Abundant  precipitate  is  formed  when  acetic  acid  is  added  and  it  is  boiled. 

In  fourth  stomach  a considerable  quantity  of  sand  and  gravel.  In  the  lamellar 
portion  some  erosions  of  irregular  shape  with  hemorrhagic  base.  Mucosa  otherwise 
normal.  In  the  lower  small  intestine  numerous  worm  tubercles.  In  the  large  intes- 
tine very  dry  balls  of  feces  coated  with  mucus.  (For  temperature  record,  see  p. 
277.) 

No.  70  (native). — Yellow  steer,  2^  years  old.  Received  September  30,  1889,  from 
Maryland,  and  exposed  in  field  I (North  Carolina  cattle  with  ticks).  Died  about 
noon  October  19. 

Autopsy:  Steer  in  fairly  good  condition.  A very  few  small  ticks  on  the  body. 

The  surface  of  the  heart,  especially  on  the  left  ventricle  and  interventricular 
grooves,  sprinkled  with  small  ecchymoses. 

Lungs  normal. 

Spleen  17  inches  long,  5^  inches  across  the  widest  portion.  Pulp  soft,  dark,  con- 
cealing the  Malpighian  bodies  and  trabeculae  completely.  In  stained  preparations 
many  infected  corpuscles  (Plate  iv.  Fig.  2). 

Liver  enlarged,  firm,  edges  rounded.  The  surface  has  a mottled  yellowish  ap- 
pearance. On  section  small  areas  of  a yellowish  color  throughout.  Blood  flows 
freely  from  the  cut  surface.  The  biliary  injection  was  not  observed  in  a few  i)repa- 
rations  of  fresh  tissue.  The  hepatic  cells  contain  large  and  small  fat  globules. 
Blood  from  the  liver,  when  stained,  shows  a large  number  of  red  corpuscles  invaded 
each  by  a pair  of  parasites  elongated  in  form,  usually  close  together. 

Bile  of  a dark-green  color  and  containing  as  yet  only  a slight  amount  of  solids. 

Under  the  fat  enveloping  the  kidneys,  there  is  considerable  cedema  of  a sanguin- 
olent  character.  The  parenchyma  of  the  kidneys  uniformly  of  a dark  brownish-red 
color.  In  the  blood  from  the  kidneys  the  intraglobular  bodies  are  as  numerous  as 
in  the  blood  from  the  liver. 

Gastrointestinal  tract  appears  normal  with  exception  of  caecum  and  upper  colon, 
the  mucosa  of  which  contains  bluish  spots  ^ inch  across,  the  result  of  blood  extravur 
sation. 
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Cultures  were  made  from  the  various  organs,  but  in  plaee  of  taking  large  quautU 
ties  of  blood  or  tissues  for  inoculation  only  loops  of  blood  were  used,  and  in  inocu- 
lating from  the  tissues  a straight  i^latinum  needle  was  used  to  pierce  the  organ  and 
the  quantity  thus  adhering  used  to  inoculate  the  culture  media.  In  this  way  cul- 
tures were  prepared  from  the  blood  (heart),  spleen,  liver,  and  kidneys,  three  or  four 
tubes  being  inoculated  from  each  organ.  The  media  used  were  simple  agar,  agar  with 
glycerin,  neutralized  and  slightly  acid,  and  blood  serum.  Of  the  14  tubes  thus 
prepared,  only  one  showed  signs  of  growth  after  ten  days.  This  contained  one  colony 
made  up  of  micrococci.  (For  the  temperature  record,  see  p.  271.) 

No.  71  (native). — Heifer,  3^  years  old;  received  September  10,  1889,  from  Prince 
Ceorge  County,  Md. 

October  19. — Exposed  in  field  I (North  Carolina  cattle  witli  ticks). 

December  5. — No  result  from  exposure.  Blood  was  not  examined  at  any  time. 

August  13,  1890. — Reexposed  in  field  VI  (North  Carolina  cattle  with  ticks). 

September!. — Temperature,  105.3;  pulse,  108;  respiration,  60;  corpuscles,  1,655,000. 
Oue  infected  corpuscle  detected.  Enlarged  forms  with  feebly  tinted  disc  and  several 
hseanatoblasts. 

September  6. — Animal  found  dead  this  morning.  Had  been  A^ery  weak  for  several 
days.  Yesterday  she  was  taken  with  convulsions,  falling  doAvn  several  times  Avithin 
fifteen  minutes.  She  appeared  Idind  and  ran  against  various  obstacles. 

Autojhsy : Considerable  loss  of  fiesh.  Weight  about  600  pounds.  On  the  skin 
numerous  small  and  a few  large  ticks. 

Lungs  emphysematous  and  oedematous.  Very  exteusiAm  ecchymoses  of  the  ven- 
tricular surface  of  the  heart  under  e})icardium.  Both  sides  distended  Avith  large, 
dark,  soft  clots.  In  the  blood  very  few  parasites.  Corpuscles  shriveled.  Hremato- 
blasts  in  small  numbers.  Capillaries  and  larger  vessels  of  myocardium  filled  wfith 
red  corpuscles.  No  fatty  degeneration. 

S[)leen  weighs  3|  pounds.  The  pulp  is  of  a uniform  dark  brownish  red  appearance, 
quite  soft  and  wells  out  from  the  incision.  Very  fcAV  corpuscles  Avith  parasites. 
Some  luematoblasts  and  feebly  stained  corpuscles. 

Liver  Aveighs  14  pounds,  much  enlarged.  Parenchyma  yellowish  broAvu.  Bile- 
injection  and  fatty  degeneration  as  in  No.  69.  Much  blood  fioAvs  from  the  larger 
hepatic  vessels  when  the  organ  is  cut  into.  Groups  of  very  minute  ruby-red  needle- 
like crystals  scattered  over  fresh  sections.  In  stained  preparations  A^eryfew  corpus- 
cles containing  parasites.  A small  number  of  faintly  stained  macrocytes.  Gall- 
bladder contains  ahout  one-half  pint  of  bile,  so  thick  that  it  scarcely  fioAvs,  having 
become  nearly  solid  with  suspended  flakes  and  particles.  Kidneys  Avith  cortical 
portion  very  pale.  In  fresh  sections  nothing  abnormal  observed.  Blood  coi'puscles 
and  parasites  as  in  liver.  Bladder  contains  about  2 cpiarts  of  urine  free  from 
hauuoglobin,  jrale  yellow.  Specific  gravity,  1014,  neutral.  A slight  tlocculent  pre- 
ci])itateof  albumen  obtained.  In  marrow  of  ribs  many  diffusely  stained  macrocytes 
l)ut  no  infected  corpuscles. 

In  digestive  tract  the  fourth  stomach  shoAVS  on  the  mucosa  of  lamellar  ])ortiou  a, 
very  large  number  of  dark-rod  dots  from  .1  to  1"^'“  iu  diameter  and  about  3'"*"  apart. 
I'lie  center  of  these  dots  is  paler  than  periphery.  The  same  appearance  iu  up])or 
duodenum  which,  in  addition,  is  much  pigmented.  In  ileum  a cousiderabh'  numlxu' 
of  Avorrn  tu))ercles  of  Avhich  a foAV  are  found  scattered  through  tlu^  large  iut(\stim“. 
Pigmented  condition  of  the  summit  of  the  mucotis  folds  iu  ca‘cum  and  u])per  colon. 
In  rectum  small  dry  fecal  balls  covered  Avith  mucus.  (For  the  tenqMM'atnre  reconl, 
see  pp.  271,  279,  and  280.) 

No.  73  (native). — Gow,  6 years  old,  received  November  13,  1889,  from  (dark  (knmty^ 
Va.,  atfectcid  with  necrotic  skin  diseasi;  ])revaleiit  during  that  season. 

May  23,  ISOO — S(iveral  of  the  larger  ]»atches,  from  which  the  skin  had  slonglnal 
away,  still  unhealed  an<l  coviUAMl  with  scabs. 

•Inly  4. — Ex]*osed  in  fudd  JX  (North  (Carolina  soil). 
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September  2. — Temperjitiire,  101.2;  puPse,  .58;  respiniPion,  21.  Corpuscles,  7,51(5,000. 
In  fresh  preparations  eor[»nseles  are  normal.  A few  contain  the  minute  bri<j;ht 
bodies.  In  stained  preparation  no  intraglobnlar  bodies  detected. 

September  18. — Temperature,  101.  Corjmscles,  6,389,000. 

Octobers. — Temperature,  101.  Corpuscles,  5,327,000.  In  fresh  preparations  eor- 
]»iiseles  are  normal.  A few  contain  the  motile  bright  bodies.  Some  of  these  have  a 
short,  rodlike  form.  In  some  corpuscles  a larger,  yialer,  round  body,  about  0.7  // 
in  diameter,  also  changing  ])laee  witliin  the  corpuscle.  In  stained  preparations  no 
intraglobular  bodies  seen. 

November  3. — Exposure  without  result.  (For  the  tem])erature  record,  see  p.  281.) 

No.  74  {native). — Heifer,  15  months  old,  received  September.  1889,  from  Maryland. 
(For  its  use  until  exposure  to  Texas  fever,  see  No.  69.) 

May  26,  1890. — Placed  (with  No.  91)  in  field  I to  determine  whether  the  infectious 
agent  of  Texas  fever  had  survived  the  winter. 

September  25.— No  result  from  this  exposure.  Transferred  to  field  II  (Texas  cattle 
with  ticks). 

September  30. — Temperature,  101.4;  pulse,  66;  resiiiration.  30.  Corpuscles,  6,662,- 
000.  In  fresh  pre])aratious,  blood-corpuscles  normal  in  apjiearance.  A very  large  num- 
ber contain  each  a very  minute  bright  body.  One  of  these  observed  more  closely, 
appears  as  a short  rod,  and  has  a restricted  movement  within  the  globule.  It  goes 
toward  the  center  and  back,  occasionally  disappearing  from  view. 

In  stained  preparations  nearly  every  corpuscle  contains  a very  minute,  not  well 
outlined,  stained  body  usually  halfway  between  center  and  border  of  the  globule. 
In  some,  two  are  seen  near  each  other  (Plate  iv.  Fig.  1). 

Octobers. — Temperature,  102.2;  pulse,  72;  respiration,  30.  Corpuscles,  5,783,000. 
In  fresh  preparations  only  a small  number  of  corpusedes  containing  bright  bodies. 
In  stained  preparations  the  infection  apjiears  as  extensive  as  at  preceding  exami- 
nation. 

October  12. — Quite  weak  and  losing  llesh. 

October  15. — Temperature,  106.5;  pulse,  120;  respiration,  48.  Corpuscles,  2,185,000. 
Plood  corpuscles  in  fresh  preparations  largely  crenated  and  shriveled.  Several 
bright  bodies  within  corpuscles;  one  in  motion.  Also  several  pyriform  intraglobular 
bodies.  In  stained  preparation  a few  of  the  latter  forms  detected,  also  a small  num- 
ber of  red  corpuscles  sprinkled  over  with  very  minute  staine.d  particles. 

October  16. — Cow  found  dead  early  this  morning. 

Autopsy:  Condition  of  body  still  fair,  althongh  there  has  been  considerable  ema- 
ciation since  the  exposure.  Weight,  450  pounds.  Three  ticks  in  hast  moult  found 
on  the  body. 

Thoracic  organs.  Faint  ecchymosis  on  the  left  ventricle  of  heart.  Considerable 
extravasation  under  endocardium  of  the  same  ventricle,  e.specially  on  xaapillary 
muscles.  Contents  of  right  ventricle  still  fluid;  left,  em]>ty.  Capillary  injection  of 
the  myocardium  and  finely  granular  condition  of  the  fibers. 

The  blood  coagulates  slowly  and  imperfectly  when  x>laced  in  beakers.  After 
several  hours  it  has  assumed  a soft,  gelatinous  condition  and  may  be  poured  from 
beaker  in  luinjis  mingled  with  thick  liquid  blood.  In  fresh  preparations  of  blood 
at  10:30  a.  ni.,  both  from  heart  and  jugular,  a moderate  number  of  corpuscles  con- 
tain round  jiarasites  either  single  or  in  jiairs,  1.5  in  diameter,  and  very  few  of  the 
bright  bodies.  In  stained  x)re])arations  the  jiarasites  ajij)ear  both  as  round  and 
pyriform  bodies. 

Lungs  imi)crfectly  collapsed.  In  the  trachea  and  bronchi  much  cream-colored 
froth.  In  the  right  ventral  lobe,  dorsal  portion,  a dark-red  hepatized  mass  under 
jileura  about  1 inch  in  diameter. 

Abdomen:  The  omentum  covered  with  hyx)erannic  spots,  consisting  of  delicato 
vascular  fringes.  When  they  are  ))laced  under  the  niicro8coi)e  the  capillaries  are 
seen  filled  with  red  globules,  some  of  which  show  the  ]>ale  parasites  within. 
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Spleen  weighs  'l^poniuis;  very  large  and  soft  to  the  touch.  The  distended  cap- 
sule retracts  from  the  incision.  Parenchyma  has  a dark,  glistening  appearance, 
resembling  blackberry  jam  and  is  partly  disintegrated.  In  teased  preparations 
much  phagocytosis  (involving  red  corpuscles)  and  very  little  free  or  intra-cellular 
pigment.  About  10  per  cent  of  the  corpuscles  contain  parasites  1 fi  in  diameter, 
fully  one-half  of  which  are  double  forms. 

Liver  weighs  10^  pounds.  Considerably  enlarged.  Color  yellowish  brown  with 
paler  mottling  over  the  surface  more  especially  in  the  middle  portion.  The  par. 
enchyma  on  section  shows  the  same  yellowish  color.  From  the  hepatic  vessels 
blood  flows  abundantly.  The  smallest  bile  ducts  visible  to  the  naked  eye  distended 
with  bile.  Thin  sections  have  a decided  yellowish  color*  The  bile  injection  appears 
in  spots  under  the  microscope  and  the  smallest  interlobular  bile  ducts  are  filled 
with  yellow  bile.  Fatty  degeneration  slight.  In  preparations  not  less  than  30  per 
cent  of  the  blood  corpuscles  are  invaded  by  pairs  of  parasites. 

Portions  of  the  liver  were  hardened  in  alcohol,  imbedded  in  chloroform  paraffine 
and  the  sections  stained  in  hfematoxylin  and  eosin.  In  such  sections  under  a low 
power  only  a narrow  peripheral  zone  remains  in  which  the  acini  appear  normal. 
There  is  even  here  an  exaggerated  size  of  the  capillary  network.  Under  a high 
powder  the  difference  between  the  central  and  periiiheral  regions  is  observed  to  be  due 
to  a partial  disintegration  of  the  cell  nuclei.  These  instead  of  staining  almost  uni- 
formly consist  of  a x>ale  round  body  containing  a variable  number  of  larger  gran- 
ules, or  the  nuclei  may  be  represented  merely  by  a group  of  such  deeply  stained 
granules.  The  protoplasm  of  cells  with  such  nuclei  is  not  distinctly  outlined.  The 
capillaries  of  the  acini  are  well  filled  with  red  corpuscles  and  in  many  of  them 
every  corpuscle  contains  one  or  two  parasites.  These  appear  at  500  diameters  as 
minute  as  cocci  stained  blue.  In  some  capiliaries  no  infection  is  noticeable  and  in 
general  the  infection  includes  every  corpuscle  when  present  at  all. 

The  gall  bladder  contains  about  8 ounces  of  bile  so  thickly  impregnated  with 
flakes  and  mucus  that  it  scarcely  flows.  The  flakes  of  yellow  pigment  are  up  to  2'"”' 
in  diameter. 

Around  and  in  the  fat  of  both  kidneys  considerable  cedema  associated  with  the 
blood  extravasation.  The  parenchyma  of  both  has  a uniform  dark  brownish-red 
appearance,  even  to  tips  of  papilhe.  In  fresh  sections  the  entire  capillary  system  is 
found  gorged  with  red  blood  corpuscles.  In  some  the  latter  have  broken  down  into 
granular  masses.  Pigment  granules  diffused  through  the  parenchyma  more  or  loss 
densely  everywhere.  In  stained  cover-glass  prei)arations  nearly  every  corpuscle  is 
found  infected.  There  are  in  addition  large  numbers  free  (Plato  vi,  Fig.  3).  lu  sec- 
tions of  the  kidney  (hardened  in  alcohol)  stained  in  Ehrlich’s  Inematoxylin  no 
structural  changes  of  the  parenchyma  were  recognized.  The  capillaries  are  distended 
with  red  corpuscles  within  which  the  parasites  are  readily  distinguished. 

The  bladder  contains  about  3 quarts  of  urine  which  has  an  opaque,  dark  red 
appearance.  It  is  barely  translucent  in  layers,  f inch  deep.  Reaction  slightly  alka- 
line. Sp.  gr.  1012.  An  abundant  flocculent  brownish  precipitate  with  acetic  acid. 
According  to  Esbnch  1.2  per  cent  albumen. 

Digestive  tract.  Fourth  stomach  contains  some  turbid  liquid.  Mucosa  uniformly 
bright  pink  in  color.  In  pyloric  portion  a few  erosions  with  blackish  base.  Mucosa 
of  duodenum  covered  with  a hiyer  of  bile-stained  mucus;  pinkish  in  color.  Mucosa 
of  ileum  similarly  injected. 

Ciecum  and  upper  colon  distended  with  firm  nfasses  of  feces.  Pigmentation  and 
injection  appear  in  occasional  patches.  Worm  nodules  2 to  3"''”  in  dlametor.  A 
few  specimens  of  (KsophmjoHtoma  and  numerous  specimens  of  Dochmiiis  imbedded  in 
a soft  coagulum  mixed  with  mucus.  In  lower  colon  and  rectum  many  line  fecal 
balls.  Mucosa  slightly  injected  in  patches.  (For  the  temperature,  see  )»]).  271,  275. ) 

No.  75  (native). — Calf,  age  4 months,  l>oru  on  the  Station,  of  cow  No.  8.  Exposed 
in  field  I (Southern  cattle  with  ticks),  Juiu^  27,  1881».  Very  sick  from  August  22  to 
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September  10.  At  tlie  latter  date  it  was  very  weak  and  thin  and  its  abdomen 
enlarged  (pot  bellied).  It  remained  in  this  condition  up  to  October,  at  which  time 
it  began  to  imi)rove.  In  December  it  was  still  thin  and  stunted.  It  did  not  recover 
nutil  the  following  spring. 

December  2,  1889. — Corpuscles  5,620,000.  Stained  preparations  show  nothing 
abnormal. 

July  4,  1890. — Placed  in  field  VI  (Southern  cattle  with  ticks).  Up  to  November  1 
there  were  no  noticeable  symptoms  of  Texas  fever.  For  the  tempi^rature  record,  see 
pp.  270,  271,  277,  and  278. 

A7>.  76  (native). — Heifer  1 year  old,  when  received  May  20,  1890,  from  the  District 
of  Columbia. 

July  4. — It  was  exposed  in  field  VIII  (cattle  ticks  only). 

August  14. — Temperature,  104. 1.  Blood  corpuscles,  4,966,000.  In  fresh  prepara- 
tions nothing  abnormal  detected.  Stained  preparations  equally  negative. 

August  16-18. — Heifer  growing  thin  and  weak  quite  rapidly. 

August  18. — 7 a.  m.  Animal  walking  about,  but  very  weak  and  unsteady  in  its 
movements.  At  9 a.  m.  lying  down,  unable  to  rise.  Temperature,  99. 7 ; pulse,  124 ; 
respiration,  16.  The  skin  almost  bloodless.  Blood  obtained  with  difficulty  from 
skin  incisions.  Corpuscles,  3,475,000.  In  fresh  preiiarations  a few  double  pyriform 
intraglobular  parasites  observed.  The  same  detected  in  stained  preparations.  As 
the  temperature  of  the  animal  was  falling  rapidly  and  the  animal  now  unable  to 
rise  and  evidently  dying,  it  was  killed  at  11  a.  m.,  by  a blow  on  the  head. 

Autopsy : On  the  skin  of  thighs,  escutcheon,  and  belly  a large  number  of  ticks  just 
completing  the  last  moult.  Lungs  normal.  Some  adult  specimens  of  Strongylus 
micrurus  (both  sexes)  in  terminal  bronchi.  Heart  fibers  have  undergone  cloudy 
swelling.  In  blood  from  the  right  ventricle  scarcely  any  parasites  present.  Spleen 
weighs  1|  pounds.  Enlarged;  capsule  tense,  under  it  a few  hemorrhagic  patches. 
On  section,  pulp  dark,  still  consistent,  however.  In  teased  preparations  some  large 
cells  containing  from  one  to  four  red  corpuscles.  No  free  pigment.  In  stained 
preparations  not  more  than  1 per  cent  of  the  red  corpuscles  contain  the  parasite. 

Liver  weighs  5|  pounds.  Evidently  enlarged.  Yellowish  brown.  In  fresh  sec- 
tions small  areas  of  the  lobules  show  bile  injection,  while  the  fatty  degeneration  is 
more  or  less  uniform  over  the  lobule.  Occasional  interlobular  bile  ducts  appear  as 
yellow  streaks.  In  teased  jireparations  made  some  hours  after  death  fully  10  pei 
cent  of  the  corpuscles  contain  apparently  round  or  oval  pale  bodies  from  1.5  to  2 
/<  in  diameter.  These  are  usually  in  pairs  situated  a variable  distance  apart.  In 
some  only  one,  in  others  four  bodies  are  seen.  In  stained  preparations  made  at 
autopsy  the  parasites  are  all  pyriform  in  shape. 

About  8 ounces  of  bile  in  gall  bladder.  Specific  gravity,  1022.  Holds  in  suspen- 
sion a small  amount  of  flaky  yellow  material. 

Kidneys  are  of  a uniformly  dark-brownish  red  color  throughout.  Fresh  sections 
magnified  appear  dusted  over  with  minute  reddish  pigment  granules.  The  capil- 
laries everywhere  distended  with  blood  corpuscles.  In  those  of  the  medulla  it  is 
easy  to  see  with  high  powers  in  fresh  sections  each  corpuscle  containing  one  to  four 
parasites.  When  cover-glass  preparations  are  stained  few  corpuscles  are  present, 
but  everyone  contains  a pair  of  parasites.  Besides  these  there  are  numerous  free 
bodies  identical  with  those  in  the  corpuscles. 

In  the  bladder  about  3 pints  of  urine  containing  a large  amount  of  hiemoglobin  so 
that  it  is  barely  translucent  in  layers  an  inch  deep.  Specific  gravity,  1017.  Slightly 
acid.  On  boiling,  a brownish  flocciilent  precipitate  is  formed.  In  the  slight,  amor- 
phous deposit  a few  short  granular  casts. 

Digestive  tract : In  fourth  stomach  the  mucosa  of  laminae  pinkish  and  beset  with 
small  elevations  having  a central  hole  (worm  pits).  Numerous  specimens  of  Stron- 
gylus contortus  actively  moving.  In  duodenum  specimens  of  Doclimius.  Mucosa 
bile-stained.  Worm  nodules  in  ileum.  In  the  upper  colon  masses  of  clotted  blood 
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in  which  are  imbedded  round  worms  {Gisopliagostoma).  The  origin  of  the  blood  not 
traceable.  (For  the  temperature  record,  see  p.  281.) 

No.  79  {native). — Born  April  9,  1890,  of  cow  No,  50. 

July  4,  1890. — Exposed  in  field  VI  with  No.  50  (North  Carolina  cattle  with  ticks). 

October  9. — Temperature,  103.4,*  pulse,  96;  respiration,  72  (probably  elevated  by 
excitement  in  being  caught).  Corpuscles,  6,767,800.  In  fresh  and  stained  prepara- 
tions corpuscles  appear  normal.  About  1 per  cent  contain  peripheral  cocci.  These 
are  0.5-0, 6 in  diameter. 

October  25. — Temperature,  104;  pulse,  72;  respiration,  30.  Corpuscles,  5,707,000. 
In  fresh  preparation  several  corpuscles  containing  each  a bright  motile  body.  In 
stained  preparations  from  1 to  2 per  cent  of  peripheral  cocci. 

No  noticeable  symi^toms  of  Texas  fever  excepting  the  slightly  elevated  temj)era- 
ture  (for  record  see  pp.  279,  280)  and  the  blood  parasites  as  observed  above. 

No.  80  {native). — Cow,  age  7 years  when  received  May  26,  1890,  from  St.  Mary 
County,  Maryland.  Several  adult  specimens  of  a species  of  tick  {Amblyomma  uni- 
punetata),  differing  from  the  cattle  tick  proper,  found  on  this  animal  when  received. 

July  5,  1890. — Exposed  in  field  II  (Texas  cattle  with  ticks).  (See  No.  82.) 

July  31. — Corpuscles,  6,290,000.  In  fresh  and  stained  preparations  nothing  abnor- 
mal. 

August  4. — Corpuscles,  5,052,000.  In  fresh  and  stained  preparations  nothing  ab- 
normal. 

August  7. — Corpuscles,  5,631,000.  In  fresh  and  stained  preparations  nothing  ab- 
normal. 

Animal  is  losing  flesh  slowly. 

August  23. — Temperature,  101.6;  pulse,  42;  respiration,  15.  Corpuscles,  5,422,000. 
Bott  fresh  and  stained  preparations  negative. 

August  25. — Temperature,  106.2;  pulse,  56;  respiration,  27.  Corpuscles,  5,434,000. 
In  fresh  preparations  a moderate  number  of  corpuscles  contain  bright  motile  points. 
In  stained  preparations  no  parasites  were  detected. 

August  28. — 1 p.  m.  Temperature,  101.8;  pulse,  100;  respiration,  48.  Corpuscles, 
2,025,000.  Perhai)S  2 per  cent  contain  small  round  parasites  0.8-1  p in  diameter  near 
the  center  of  the  corpuscle.  Emaciation  very  marked.  Animal  very  weak  and  sways 
with  its  hind  quarters  when  it  attempts  to  stand  or  walk.  This  morning  urine  con- 
tained much  hiemoglobin.  The  feces  are  thin  and  streaked  with  l)lood.  As  the  cow 
would  presumably  not  survive  the  night,  she  was  killed  by  a blow*  on  the  head. 

Autopsy:  A few  small  ticks  on  inside  of  thighs  and  around  udder. 

Thoracic  cavity.  Lungs  normal  w ith  exception  of  several  small  areas  of  collapse 
in  both  principal  lobes.  Ecchymoses  on  both  auricles  and  along  interventricular 
groove  of  heart.  Intectioii  of  one  to  two  per  cent  of  corpuscles  in  blood  from  the  right 
ventricle.  Some  of  the  intraglobular  bodies  pyriform,  others  roundish ; mostin  pairs. 

Abdomen;  Spleen  weighs  3 i)ouuds.  Moderately  firm  to  the  touch.  Capsule 
retracts  when  incised,  displaying  an  engorged,  uniformly,  dark-red  pulj).  In  teased 
pulp  much  pigment  in  lumps,  either  free  or  intracellular.  About  10  per  cent  of 
the  coi‘])uscles  contain  one  or  two  parasites  each.  When  in  pairs  the  parasites 
usually  elongated,  pyriform. 

Liver  Aveighs  12J  pounds.  (.Considerably  enlarged  and  congested.  In  fresh  sec- 
tions slight  fat  infiltration  observed.  Nuclei  of  hepatic  cells  distinct.  The  latter  are 
in  some  places  surioumled  by  a network  of  injected  bile  capillaries.  There  are  also 
some  sj)herical  r(‘(ldish  masses  of  a peculiar  luster,  slightly  larger  than  red  enr- 
jniscles,  scattered  ov*er  the  section.  Parasites  easily  <letectcd  wilhin  the  cor)>nscles. 
In  stained  ])rej)arations  from  20  to  30  ]>er  cent  of  all  corpuscles  contain  each  one  or 
two  parasites,  usually  pyriform. 

In  the  gall  bladder  nearly  a })int  of  bile  of  a deep  greenish  color  and  containing 
much  flocculent  matter  in  suspension.  When  allowed  to  subside  only  the  uj)per 
fifth  of  the  layer  free  from  solids.  The  remainder  scarcely  IIoavs  from  the  bottle. 
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Sligflit  san^uiiioloiit  fcdcma  around  judvos  of  both  kiduoys.  Pareiichyina  more  or 
loss oongostod  and  (;onsidorablc  (extravasation  in  ])elvis.  In  fresh  seedious,  inclndin”' 
base  of  ])yramids,  the  blood  vessels  found  dist(mded  with  blood  eorpuseles,  in  almost 
everyone  of  which  a pair  of  ])ale  parasites  could  be  readily  distinguished.  The 
tissue  sprinkled  over  with  very  minute  pigment  ])articles.  In  stained  prejiarations 
the  infection  of  corpuscles  almost  as  extensive  as  in  liver.  There  are  also  numerous 
free  parasites,  llladder  contains  nearly  3 pints  of  urine,  which  has  a deep  port- 
Avine  C(dor  in  lay('TS  three-quarters  inch  deep  (Plate  iii,  Fig.  4).  Faintly  alkaline. 
Spociiic gravity,  1016.  Abundant  precipitate  when  simply  acidilied  with  acetic  acid. 
In  the  amorphous  deposit  formed  after  some  time  a feAv  straight  granular  casts. 

In  the  marrow  of  ribs  very  few  hiematoblasts.  One  capillary  observed  which  had 
been  preserved  entire  in  a cover-glass  preparation.  This  was  jiacked  with  corpus- 
cles, ill  many  of  which  parasites  are  present. 

Digestive  tract.  Mucosa  of  fourth  stomach  of  a uniformly  bluish-red  color.  In 
duodenum  much  bile.  Mucosa  with  minute  vessels  injected.  Mucosa  of  the  entire 
small  intestine  hypcraunic;  in  ileum  punctiform  hemorrhages.  Similar  petechiae 
and  small  hemorrhagic  patches  iu  large  intestine.  (For  the  temperature  record,  see 
pp.  274  and  276.) 

No.  82  (native). — One  week  old  when  received,  June  5,  1890,  and  placed  with  and 
adopted  by  cow  No.  80,  which  was  still  giving  milk. 

July  5. — Placed  with  No.  80  in  held  II  (Texas  cattle  with  ticks). 

August  20-September  11. — Has  shown  slight  symptoms  of  Texas  fever,  as  indicated 
by  eleAmted  temperature  and  emaciation. 

September  11. — Temperature,  101 .4 ; pulse,  72 ; respiration,  48.  Corpuscles,  5,630,700. 
In  fresh  preiiarations  corpuscles  crenated  and  examination  imperfect.  In  stained 
preparations  nothing  abnormal.  A small  number  of  ticks  of  various  sizes  on  animal. 

October  11. — Temperature,  102.5;  pulse,  84;  resi)iration,  .33.  Corpuscles,  .3,542,800. 
In  fresh  preparations  nothing  abnormal.  In  stained  preparations  a few  corpuscles 
containing  peripheral  cocci  observed.  A toAV  ticks  ol)served. 

NoAmmber  13. — Temperature,  100.5 ; pulse,  75 ; respiration,  18.  Corjiuscles,  4,240,000. 
In  preparations  of  blood,  enlarged  corpuscles  but  no  parasites  observed.  Animal 
very  Aveak  and  emaciated  and  covered  Avith  lice  brought  by  Texas  cattle.  Blood  ob- 
tained from  skin  with  difficulty. 

1 )ecember2. — Temperature,  100. 1 ; puls(‘,  104 ; res))iration,  26.  ( !or])Usclcs,  5,643,000. 

Examination  of  fresh  and  stained  prei)arations  negative.  Animal  very  Aveak  and 
scarcely  ahle  to  stand.  A liquid  fVetid  diarrhea  for  several  days  j)ast. 

December  6. — Animal  has  been  unable  to  get  up  since  December  4.  Diarrhea  per- 
sists. 

Killed  by  a blow  on  the  head.  General  condition  very  poor,  weighs  93  pounds. 
Heart  and  lungs  normal  with  tlie  exce})tion  of  a Ioav  lung  Avorms  in  one  bronchus. 
Spleen  weighs  3f  ounces,  liver  If  pounds.  Both  normal  in  appearance.  Gall-bladder 
contains  viscid  bile  with  more  or  less  flocculent  matter  in  suspension.  Kidneys  con- 
gested. Urine  in  l)laddcr  free  from  luemoglobin.  Ghlematous  condition  of  coats 
of  fourth  stomacb  and  slight  hyperajmia  of  mucosa  of  small  intestine.  The  organs 
were  not  examined  microscopically.  (For  the  temperature  record,  see  pp.  274,  276.) 

No.  83  (native). — Calf  of  cow  No.  48;  8 weeks  old  when  exposed,  September  14, 
1889,  in  field  V (ticks  only).  (For  the  temperature  during  this  period,  see  p.  273.) 

The  blood  was  not  examined.  External  evidences  of  disease  not  observed. 

No.  85  (native). — Calf,  4 weeks  old,  May  7,  1890.  At  this  date  ]>laced  on  and  adopted 
by  coAv  No.  49. 

July  4. — Exposed  in  held  VI  (North  Carolina  cattle  Avith  ticks). 

August  21. — Removed  with  No.  49  to  held  IV  (held  for  exposure  of  healthy  to  sick 
natiA^es).  Temperature  elevated  from  August  23  to  September  1 indicating  the  pres 
ence  of  Texas  feAmr. 

September!. — Temperature,  103.1;  pulse,  72;  respiration,  72.  Corpuscles,  5,040,000. 
In  stained  preparations  a considerable  number  of  large  red  corpuscles  (macrocytes). 
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September 24.— Temperature,  102.7 ; pulse,  87 ; respiration,  48.  Corpuscles,  6,113,000. 
In  fresh  preparations  nothing  abnormal.  A very  few  peripheral  cocci  in  stained 
preparation. 

October  6.— Temperature,  102.4;  pulse,  84;  respiration,  27.  Corpuscles,  5,138,000. 
Fully  10  per  cent  of  corpuscles  infected  with  peripheral  cocci. 

November  11, — Temperature,  102.2 ; pulse,  78 ; respiration,  45.  Coriniscles,  5,843,000. 
About  1 to  2 per  cent  of  infected  corpuscles  still  in  the  circulation.  Animal  in  fairly 
good  condition,  (For  the  temperature  record,  see  pp,  279  and  280.) 

No.  86. — April  29,  1890.  Born  of  cow  No.  67  (North  Carolina  cow  brought  from  the 
South  last  summer). 

July  4. — Exposed  to  North  Carolina  cattle  with  ticks  in  field  VI. 

October  9. — Temperature,  103.2;  pulse,  180;  respiration,  120.  (Caught  after  much 
chasing.)  Corpuscles,  5,240,000.  Four  bright  bodies  within  corpuscles  detected  in 
fresh  preparation ; two  are  rod-like.  In  stained  preparation  2 to  3 per  cent  of  cor- 
puscles containing  peripheral  cocci.  One  nearly  adult  tick  on  animal. 

October  22. — Temperature,  104.3;  pulse,  108;  respiration,  30.  (Rapidity  of  pulse 
probably  due  to  chasing.)  Corpuscles,  4,308.000.  They  vary  more  or  less  in  size. 
In  a fresh  preparation  one  minute,  pale,  peripheral  body  seen.  In  stained  prepara- 
tions about  5 per  cent  of  the  corpuscles  infected  with  peripheral  cocci. 

October  30. — Temperature,  103.5;  pulse,  96;  respiration,  30.  Corpuscles,  3,579,000. 
Fresh  preparations  negative.  In  stained  preparations  about  5 per  cent  of  infected 
corpuscles. 

November  4. — Temperature,  103;  pulse,  84;  respiration,  24.  Corpuscles,  4,312,500. 
Some  enlarged.  In  several,  bright  motile  bodies  and  pale  peripheral  bodies.  In 
stained  preparations  still  2 to  3 per  cent  of  infected  corpuscles.  (For  the  tempera- 
ture record,  see  pp.  279  and  280.) 

No.  87 — March  21,  1890.  Born  of  cow  No.  59  (North  Carolina  cow,  brought  from 
North  Carolina  last  summer). 

July  4. — Exposed  in  field  VI  (North  Carolina  cattle  with  ticks). 

August  21. — Temperature,  107.  Corpuscles,  6,687,500.  A few  corpuscles  contain 
exceedingly  minute  bright  bodies.  Stained  preparations  negative. 

September  20. — Temperature,  102.1.  Corpuscles,  5,896,000.  Fresh  preparations  neg- 
ative. In  stained  preparation  not  less  than  5 per  cent  of  corpuscles  containing  pe- 
ripheral cocci  about  0.6  fi  in  diameter.  A small  number  of  half-grown  ticks  on  thighs. 

October  7. — Animal  excited  in  being  caught.  Temperature,  102.7;  pulse,  96;  res- 
piration, 40.  Corpuscles,  5,084,000.  In  fresh  preparation  numerous  corpuscles  con- 
taining bright  bodies,  chiefly  near  periphery  of  cell.  In  stained  preparation  about 
1 to  2 per  cent  of  infected  corpuscles. 

October  22. —Animal  excited.  Temperature,  104;  pulse,  96;  respiration,  42.  Cor- 
puscles, 6,270,000.  Fresh  preparations  negative.  In  stained  i)reparatioiis  1 to  2 per 
cent  of  corpuscles  containing  peripheral  cocci. 

October  25. — Temperature,  104.1;  pulse,  87 ; res])iratiou,  27.  Corpuscles,  5,596,774. 
One  intraglobular  motile  bright  body  in  one  fresh  preparation.  In  stained  prepa- 
rations 1 to  2 per  cent  peripheral  cocci.  (For  the  temperature,  see  ]>p.  279  and  280.) 

No.  89  (native). — Born  of  cow  No.  65,  March  27,  1890. 

September  20. — Placed  with  No.  65  in  field  VI  (North  Carolina  cattle  with  ticks). 

October  6. — Temperature,  104.5;  pulse,  120;  respiration,  60.  Cor])uscles,  3,936,500. 
In  fresh  preparation  slight  tendency  of  cor])uscles  to  enmate.  One  corpuscle  con- 
taining a largo  ])yriform  parasite  detected.  Stained  prei)arations  lost. 

October  11. — Temperature,  103.8;  pulse,  108;  respiration,  54.  Corpuscles,  3,027,000.* 
No  parasites  detected  in  fresh  and  stained  preparations.  Corpuscles  tend  to  crenate. 
Some  macrocytes  present.  Several  small  ticks  found. 

October  25. — Temperature,  103.4;  pulse,  96;  respiration,  ,30.  Corpuscles,  3,60(i,000. 
Both  fresh  and  stained  preparations  negative. 

October  30. — Temperature,  104.2;  juilse,  78  ;respiration,  27.  Corpuscles,  4, 251, .500. 
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Several  very  minute  bright  and  pale  bodies  within  corpuscles.  Stained  prepara- 
tions negative. 

November,  11. — Temperature,  103.6 ; pulse,  78 ; respiration,  42.  Corpuscles,  3,218,800. 
Corpuscles  somewhat  enlarged.  No  parasites  detected. 

November 24. — Temperature,  103.8 ; pulse,  92 ; respiration,  52.  Corpuscles,  3,300,000. 
In  stained prep.aratious  2 to  3 per  cent  of  corpuscles  contain  peripheral  cocci.  Animal 
in  fair  condition.  (For  temperature  record,  see  p.  280.) 

No.  90  (native). — Young  bull,  one  year  old  when  received.  May  26, 1890,  from  Prince 
George  County,  Md. 

August  25. — Exposed  in  field  VI  to  North  Carolina  cattle  with  ticks. 

September  12. — A large  number  of  small  ticks  on  animal.  Temperature,  103.4 ; 
pulse,  96;  respiration,  36.  Blood-corpuscles,  1,974,000.  Several  bright  bodies  but  no 
parasites  detected  in  corpuscles.  In  stained  preparations  corpuscles  more  or  less 
crenated.  About  10  per  cent  contain  each- from  5 to  10  unusually  large  granules. 
There  are  in  addition  some  diffusely  stained  corpuscles  and  some  with  many  very 
fine  stained  particles. 

Sept.  16, 11  a.  m. — Animal  lying  down  unable  to  rise.  Temperature,  100.8.  Blood  ex- 
ceedingly thin ; only  1,000,000  red  corpuscles.  From  20  to  30  per  cent  contain  large 
parasites  in  pairs,  the  majority  pyriform  and  provided  each  with  a dark  round  body 
barely  visible  at  500  diameters  (Plate  viii.  Fig  5). 

1.30  p.  m. — In  same  preparation  most  of  the  pyriform  bodies  have  assumed  the 
round  form.  Animal  killed  by  a blow  on  the  head.  Temperature  at  this  time  101.4. 
Heart’s  blood  examined  at  2 p.  m.  and  3.15  p.  m.  The  same  appearances  as  in  blood 
from  the  skin.  Hscmatoblasts  present.  A few  bright  motile  bodies  within  corpus- 
cles detected.  At  3.15  p.  m.  many  of  the  parasites  had  become  spherical. 

Autopsy  immediately  after  death. — Weight  of  animal  about  450  lbs.  Many  ticks  on 
thighs  and  abdomen.  Nothing  abnormal  in  thoracic  cavity  excepting  slight  cloud- 
ing of  heart  fibers  when  examined  microscopically.  Spleen  weighs  2f  pounds. 
Slightly  engorged  and  quite  firm.  In  both  fresh  and  stained  coverglass  preparations 
about  one-third  of  all  corpuscles  contain  round  parasites  about  2pm  diameter. 
Fully  one-half  are  double.  Liver  weighs  about  7^  pounds.  Parenchyma  yellowish 
brown.  In  fresh  sections  the  bile  injection  is  observkl  in  spots  within  the  lobules. 
Fatty  degeneration  marked  throughout.  In  fresh  and  stained  preparations  the 
same  infection  of  red  corpuscles  as  in  spleen.  Many  bodies  are  pyriform.  Gall 
bladder  contains  a little  bile  holding  much  solid  matter  in  suspension. 

Kidneys  are  somewhat  paler  than  normal.  In  fresh  sections  little  blood  in  capil- 
laries. The  convoluted  tubules  are  plainly  marked  as  yellowish  brown  bands  owing 
to  the  pigment  contained  in  the  epithelium.  Considerable  pigment  generally  dif- 
fused in  very  minute  particles.  The  infection  of  corpuscles  as  in  liver.  Urine 
contains  considerable  haemoglobin.  Specific  gravity,  1013.  Neutral.  Digestive 
tract  with  its  mucosa  rather  pale.  Marrow  of  ribs  shows  nearly  the  same  infection 
of  corpuscles  as  that  observed  in  liver,  spleen,  kidneys,  and  blood  preparations. 
(For  temperature  record,  see  pp.  279  and  280.) 

No.  91  (native). — Heifer,  3 years  old,  received  May  26,  1890,  from  Prince  George 
County,  Md.  Placed  in  field  I on  this  day  to  test  survival  of  infection  of  1889.  (See 
also  No.  74.) 

September  16. — Temperature,  101.8.  Corpuscles,  5,540,000.  No  abnormal  condition 
of  the  blood  detected  in  fresh  and  stained  preparation. 

October  1. — There  being  only  a negative  result  from  this  exposure,  the  animal  was 
transferred  to  field  VI  (North  Carolina  cattle  with  ticks).  Temperature,  101.8; 
pulse,  60;  respiration,  22.  Corpuscles,  4,672,000.  One  corpuscle  containing  a bright 
motile  body  detected.  Examination  of  stained  preparations  negative. 

October  7. — Temperature,  101;  pulse,  96;  respiration,  18.  Corpuscles,  4,833,000. 
Blood  examination  as  before. 
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October  14. — Temperature,  101.8;  pulse,  66;  respiration,  30.  Corpuscles,  4,837,500. 
Blood  examination  as  before. 

October  30. — Corpuscles,  4,670,000.  Examination  of  blood  negative.  (For  tem- 
perature record,  see  pp.  274  , 275,  and  280.) 

No.  93  {native). — May  23,  1890.  Born  to-day  of  cow  No.  95. 

July  4. — Placed  with  No.  95  in  field  VI  (North  Carolina  cattle  with  ticks). 

August  16. — Temx)erature,  104.4.  Corpuscles,  4,775,000.  They  tend  to  become  cre- 
nated.  In  stained  i)reparations  not  less  than  20  per  cent  contain  each  one  or  more 
X)eripheral  cocci. 

August  19. — Temperature,  103.8;  pulse,  96;  respiration,  40.  Corpuscles,  3,460,000. 
In  stained  preparation  many  corpuscles  are  enlarged.  Not  less  than  10  per  cent 
contain  peripheral  cocci. 

August  23. — Temperature,  102.6;  pulse,  88;  respiration,  18.  Corpuscles,  3,160,000. 
Enlarged  corpuscles  as  before;  a few  are  x^unctated.  Iii  stained  x^rexiarations  from 
1 to  2 per  cent  of  corpuscles  infected  with  peripheral  bodies. 

September  22. — Temxierature,  103.7;  pulse,  96;  respiration,  80.  Corpuscles, 
3,940,000.  Enlarged  corx^uscles  very  few.  Only  an  occasional  infected  corxmscle 
detected. 

This  calf  has  been  sick  and  in  very  poor  condition  since  August  16.  The  cornea 
of  left  eye  is  ulcerated.  Similarly  the  left  ear  in  which  the  metal  tag  was  inserted. 

A considerable  number  of  ticks  of  various  stages,  including  such  as  are  fully  ma- 
tured on  the  animal. 

Killed  by  a blow  on  the  head. 

Autopsi/. — Weight,  150  pounds;  heart  and  lungs  normal;  sx)leen,  of  normal  con- 
sistency, weighs  f liver  weighs  about  2 x)ounds,  normal  in  apx)earance;  cells 

contain  exceedingly  minute  x^igment  granules ; bile  holds  in  susxiension  a small  num- 
ber of  large  flakes;  kidneys  rather  pale,  otherwise  normal;  small  amount  of  xug- 
ment  in  cells;  urine  x^ale  yellow,  alkaline.  Sx)ecific  gravity,  1037.  No  albumen. 

Digestive  tract  not  markedly  alfected.  In  the  fourth  stomach  minute  worm-x^its 
( Strongylus  Ostertagi).  Strong  gins  contortns  x>resent  in  large  numbers.  In  ileum  many 
worm-nodules  under  mucosa. 

lu  stained  x^rex^arations  of  spleen,  liver,  and  kidneys,  no  parasites  detected.  In 
heart’s  blood  there  were  the  same  number  of  coi'X)uscles  infected  as  in  blood  from  the 
skin. 

Marrow  of  rib  contains  hsematoblasts  with  2 to  4 nuclei  each.  (For  temx)erature 
record,  see  pp.  279  and  280.) 
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Autopsy:  Subcutaneous  fatty  tissue  of  ventral  aspect  of  body  from  sternum  to 
udder  infiltrated  with  straw-colored  serum.  The  infiltration  several  inches  thick 
near  udder.  Blood  clots  quickly  and  firmly  as  it  flows  from  the  subcutaneous  veins. 

Slight  ecchymosis  of  heart  muscle.  No  degeneration  of  fibers.  Numerous  sarco- 
8})oridia  cysts  under  endocardium.  In  blood  from  the  right  ventricle  a few  intra- 
globular  parasites  present.  In  principal  lobe  of  right  lung  on  convex  surface  six 
lobules  in  state  of  dark-red  hepatization.  Lung  worms  in  bronchi. 

Spleen  weighs  3 pounds,  moderately  engorged.  About  2 per  cent  of  the  red  cor- 
puscles contain  the  large  paired  parasites,  some  roundish,  others  pyriform. 

Liver  weighs  13^  pounds.  The  cut  surface  presents  a mottled  (nutmeg)  appear- 
ance. In  fresh  sections  under  the  microscope  large  fat  globules  uniformly  sprinkled 
over  the  section.  No  bile  injection. 

Sections  of  liver  tissue  (hardened  in  alcohol,  imbedded  in  chloroform  paraffin) 
stained  in  hsematoxylin  show  more  or  less  of  pathological  changes.  The  trabecu- 
lar arrangement  of  the  outermost  zone  of  the  lobule  is  exaggerated,  the  capillaries 
wide.  The  cells  apjiear  large  and  the  protoplasm  uniformly  vacuolated.  The  nuclei 
are  no  longer  normal.  They  appear  as  pale  bodies  with  a stained  periphery.  The 
interior  is  disintegrated  into  a variable  number  of  deeply  stained  roundish  granules. 
In  the  central  half  of  lobule  the  trabecular  arrangement  more  or  less  effaced.  The 
protoplasm  is  markedly  vacuolated  and  the  nuclei  represented  by  three  or  more  deeply 
stained  granules  which  have  shrunken  together,  in  some  cases  coalesced  into  a single 
irregular  mass.  Capillaries  do  not  show  any  red  corpuscles. 

Gall-bladder  contains  pounds  of  bile,  very  thick,  dark  colored  and  viscid. 
Holds  in  suspension  an  abundance  of  yellow  amorphous  flakes.  In  stained  prepara- 
tions of  liver  pulp  about  5 per  cent  of  the  corpuscles  contain  one  or  more  parasites. 
Kidneys  somewhat  pale  (left  weighs  Impounds).  No  anatomical  changes  observable 
in  fresh  sections.  In  the  capillaries  and  larger  vessels  of  pyramids  numerous  cor- 
pusclesmay  beseen  ( x500)  with  the  pale  parasites  within  them.  Occasional  bunches 
of  red  needle-like  crystals  detected.  In  stained  preparations  few  parasites  within 
corpuscles,  but  a very  large  number  of  free  bodies.  In  sections  of  tissue  hardened 
in  alcohol  and  stained  in  haematoxylin  no  pathological  changes  detected.  Much 
fine  pigment  in  convoluted  tubules.  Urine  free  from  haemoglobin;  specific  gravity, 
1020;  acid.  No  reaction  for  albumen,  bile  pigments,  or  bile  salts. 

Digestive  tract  normal  with  exception  of  fourth  stomach,  of  which  the  mucosa 
has  a pale  bluish-red  color.  Much  bile  in  duodenum.  In  red  marrow  from  ribs  per- 
haps 1 per  cent  of  corpuscles  contain  one  or  two  parasites. 

No.  97  (native). — Bull  calf  of  cow  No.  50,  born  July  20,  1889. 

September  14. — Placed  with  cow  No.  50  in  field  IV  (North  Carolina  cattle  with- 
out ticks). 

November  27. — No  symptoms  of  disease  observed  up  to  date. 

August  25,  1890. — Placed  in  field  I to  test  presence  or  absence  of  infection  of  1889. 
(See  74,  91.) 

November  3. — No  result  to  date.  Animal  removed.  (For  temperature  record,  see 
pp.  273,  274,  and  275.) 

No.  100. — May  10,  1890.  Born  to-day  of  cow  No.  69. 

July  4. — Exposed  with  No.  69  in  field  VI  (North  Carolina  cattle  with  ticks). 

October  11. — One  tick  found  on  animal.  Temperature,  102.6 ; pulse,  72 ; respiration, 
36.  Red  corpuscles,  4,393,000.  In  fresh  preparations  many  corpuscles  appear  en- 
larged. Stained,  not  less  than  10  per  cent  contain  the  small  peripheral  coccus-like 
bodies. 

October  15. — A few  small  ticks  on  animal.  Temperature,  104;  pulse,  90;  respira- 
tion, 42.  Red  corpuscles,  .3,685,000.  In  fresh  i)reparatious  a few  corpuscles  observed 
with  a minute,  pale,  round  body  within  each,  near  periphery.  (Such  bodies  had 
also  been  observed  in  the  preceding  examination.)  In  stained  preparations  proba- 
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bly  15  per  cent  of  all  corpuscles  contain  the  peripheral  coccus-like  bodies,  seen  in 
the  fresh  preparations  as  pale  round  bodies. 

October22. — Temperature,  103.8 ; pulse,  68;  respiration,  22.  Corpuscles,  3,254,000. 
In  fresh  preparations  a bright  and  a pale  intraglobular  body  detected.  In  stained 
preparations  about  5 per  cent  of  the  corpuscles  contain  peripheral  cocci. 

November  13. — Temperature,  100.8;  pulse,  64;  respiration,  12.  Animal  emaciated 
and  weak.  A few  lice  observed.  Corpuscles,  3,379,000.  Some  enlarged.  Only  about 
1 per  cent  of  corpuscles  carry  parasites. 

November  24. — Temperature,  103.4 ; pulse,  84 ; respiration,  9.  Corpuscles,  2,760,000, 
In  stained  preparations  infected  corpuscles  rare.  Animal  very  weak. 

December  2. — Animal  has  been  lying  down,  unable  to  move,  since  November  30. 
Probably  dying.  Temperature,  88 ; pulse,  42 ; respiration,  8.  Corpuscles,  3,057,000. 
After  long  search  several  infected  corpuscles  detected  in  stained  preparations. 

December  3. — Animal  killed  by  a blow  on  head.  At  the  autopsy  no  lesions  were 
observed  excepting  the  presence  of  numerous  lung  worms  in  the  bronchi  and  an 
cedematous  condition  on  the  submucous  tissue  of  the  fourth  stomach.  (For  temper- 
ature record,  see  pp.  279  and  280.) 

No.  101  (native). — Heifer,  one  year  old,  received  May  31,  1890,  from  the  District 
of  Columbia. 

July  4. — Placed  in  field  IX  (North  Carolina  soil  only). 

August  14. — Temperature,  101.6;  pulse,  68;  respiration,  30,  Corpuscles,  5,600,000. 
September  2. — Temperature  101.7 ; pulse,  60 ; respiration,  30.  Corpuscles,  8,475,000. 
A few  bright  bodies  detected  within  red  corpuscles.  Blood  elements  normal. 

September  18. — Urine  collected  and  examined.  Normal.  Blood  also  examined. 
After  a long  search  one  motile  bright  body  detected  within  a red  corpuscle. 

November  3. — No  symptoms  of  disease  noticed  up  to  date.  (For  the  temperature 
record,  see  pp.  281  and  282. 
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No.  102  a (native). — Calf  of  No.  102.  Boru  Soptcmbor  1,  died  Se]>tember  18,.  kept 
in  refrigerator  until  Se})teml)er  15.  The  examination  was  delayed  because  of  other 
work.  It  was  presumed  tliat  the  calf  had  succumbed  to  other  causes,  but  to  our 
surprise  the  autopsy  demonstrated  a marked  case  of  Texas  fever  as  the  following 
notes  will  show. 

Autopsif:  Several  small  ticks  found  on  skin  of  thighs.  The  subcutaneous  as  well 
as  visceral  fat  over  the  whole  body  has  a decided  yellow  tinge. 

Heart  empty,  contracted.  Fatty  degeneration  of  fibers.  Spleen  (weight  13 
ounces)  was  dark,  enlarged  and  softened.  Liver  (If  pounds),  firm,  brownish  red.  In 
fresh  sections  and  teased  preparations  fatty  degeneration  of  the  hei)atic  cells  mod- 
erate; nuclei  distinct.  Occasional  spots  showing  bile  injection.  Considerable 
number  of  minute  golden  needle-like  crystals  scattered  over  the  section.  In  stained 
preparations  about  10  per  cent,  of  the  red  corpuscles  in  the  liver  contain  each  a 
pair  of  parasites.  Bile  thick  and  full  of  flaky  sediment.  Not  so  dark  in  color  as 
with  adults.  Kidneys  very  hyperajmic,  of  a dark  brownish-red  color.  In  fresh  sec- 
tions capillaries  distended  with  red  corpuscles.  About  20  per  cent,  of  corpuscles 
invaded  by  parasites. 

About  500  cc.  (1  pint)  of  urine  in  bladder  deeply  colored  with  hiemoglobiu,  not 
translucent  in  layer  f inch  deep.  Specific  gravity,  1022.  Reaction,  acid.  1.4  per 
per  cent,  albumen  (Esbach.) 

No.  103  (native). — Heifer,  three  years  old,  received  June  4,  1890,  from  Prince 
George  County,  Md. 

Jiily  4. — Placed  in  field  VII  (North  Carolina  cattle  without  ticks.  Ticks  washed 
in  later  from  adjoining  field  VIII.) 

August  16. — Temperature,  102.8.  Corpuscles,  5,500,000.  Nothing  abnormal  in 
fresh  and  stained  preparations. 

August  25. — Temperature,  103;  pulse,  60;  respiration,  25.  Corpuscles,  5,133,000. 
In  fresh  preparation  5 corpuscles  observed  containing  each  a motile,  bright  body. 
In  stained  preparations  nothing  abnormal. 

September  6. — Found  dead  this  morning  quite  unexpectedly. 

Autopsy  at  noon:  A large  number  of  ticks  of  all  sizes  on  the  animal. 

Heart;  Slight  ecchymosis  on  pulmonary  artery,  near  root.  Small  quantity  of 
fluid  blood  in  both  ventricles.  Considerable  extravasation  under  endocardium  of 
left  ventricle.  In  fresh  preparations  of  heart’s  blood  a considerable  number  of 
bright  bodies  within  corpuscles,  in  motion  and  of  pale  round  forms,  equal  to  about 
one-third  or  less  of  the  diameter  of  the  containing  corpuscles.  In  stained  prepara- 
tions corpuscles  containing  one  or  two  parasites,  distributed  more  or  less  in  groups. 

Lungs  cedematous. 

Spleen  weighs  3^  pounds.  Pulp  very  dark,  partly  disintegrated.  In  stained  prepa- 
rations from  5 to  10  per  cent,  of  corpuscles  infected  with  parasites. 

Liver  weighs  12  pounds.  Color  more  yellowish  than  normal,  slightly  mottled  in 
aj)pearance.  Slight  fat  infiltration,  with  general  engorgement  of  capillaries  with 
corpuscles,  but  no  bile  injection.  In  stained  preparations,  from  15  to  20  per  cent, 
of  the  corpuscles  contain  each  one  or  two  parasites.  Bile  in  bladder  very  thick, 
and  flows  like  sirup,  leaving  a golden  brownish  coating  on  vessels.  Large  quantity 
of  suspended  solids. 

Kidneys  have  a uniform  brownish-red  color  on  section.  In  fresh  sections  capil- 
laries in  general  distended  with  corpuscles.  In  stained  preparations  not  less  than 
50  per  cent,  of  those  contain  one  or  two  parasites.  Urine  of  a deep  port-wine  color. 
Specific  gravity  1017;  faintly  alkaline.  Albumen  present  in  slight  amount. 

Digestive  tract  normal,  with  exception  of  fourth  stomach,  the  mucosa  of  which  is 
dark  pink  in  color.  In  the  duodenal  portion  there  are  erosions,  with  blackish  base 
^ to  ^ inch  long. 

In  uterus  a foetus  seven  to  eight  mouths  old. 

In  marrow  from  the  ribs  a small  number  of  parasites  detected.  (For  the  temper- 
ature record,  see  p.  281.) 


[Heifer,  3 years  old;  received  June  4,  1890,  from  Prince  George  Co.,  Md.  July  4,  exposed  in  field  IX  (containing  Xorth  Carolina  soil  only).] 
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[Heifer,  2 years  old;  received  from  Prince  George  County,  Md.,  June  4,  1890.  July  4,  exposed  in  field  VIII  (North  Carolina  cattle  ticks  only).] 
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Xo.  100  (naHre). — IleiCcM’,  2 years  old,  received  Jiim^  4,  1S90,  from  T'riiua*,  0<>oro<^ 
Ct)unty,  Md. 

July  4. — Exposediu  iieldVIl  (North  Carolina  cattle  without  ticks.  Ticks  washed 
ill  from  adjoining  field  VIll.  See  No.  103). 

August  25. — Temperature,  105.9 ; pulse,  72 ; respiration,  48.  Red  corpuscles  6,175,000. 
In  preparations  of  fresh  and  stained  blood  a very  few  corpuscles  observed  with  in- 
traglobiilar  bodies  rather  irregular  in  outline. 

August  27. — Temperature,  105.8;  pulse,  72;  respiration,  48.  Corpuscles  3,400,000. 
Corpuscles  in  fresh  preparations  mostly  crenated.  In  stained  preparations  from  5 to 
10  per  cent  contain  large  pyriform  parasites  in  pairs  or  else  smaller  roundish  bodies 
singly  or  in  pairs.  (Plate  v.  Fig.  2.)  Skin  almost  bloodless.  Blood  obtained  from 
incisions  with  difficulty  and  in  very  small  quantities. 

August  28. — Found  dead  this  morning.  Seen  alive  at  6 :30  the  preceding  evening. 

Autopsy  at  9:30  a.  m.:  Animal  in  good  condition.  Emaciation  very  slight.  To  skin 
of  abdomen,  neck,  and  inner  surface  of  thighs  a large  number  of  small  ticks  are  at- 
tached. On  opening  the  abdomen  a distinct  odor  of  decomijosition  noticeable. 

Heart  surface  sprinkled  over  with  minute  petechiaq  most  numerous  near  the  base. 
In  both  ventricles  small  clots  and  some  liquid  blood  which  contains  about  the  same 
number  and  kind  of  parasites  as  those  observed  yesterday  in  blood  from  the  skin. 
Some  large  bacilli  present.  A few  patches  of  extravasation  beneath  the  endocardium 
of  left  ventricle  and  one  on  mitral  valve.  A similar  patch  on  one  of  tricuspid  valves. 
Lungs  slightly  emphysematous ; lungworms  absent. 

Spleen  weighs  3^  pounds.  Pulp  dark,  soft,  very  much  engorged  with  blood  cor- 
puscles. Much  pigment  within  large  cells  and  free.  In  stained  preparations  from 
10  to  20  per  cent  of  all  corpuscles  contain  single  or  paired  parasites  irregularly 
roundish  and  from  f to  1 //  in  diameter.  Bacilli  present. 

Liver  weighs  pounds.  Enlarged,  yellowish  brown  on  surface  and  section. 
Yellowish  zones  visible  to  naked  eye  bordering  the  minute  vessels.  In  fresh  sections 
the  bile  capillaries  are  injected  with  bile  in  the  centrul  portion  of  lobule.  (Plate  ii, 
Fig.  4.)  Fatty  degeneration  slight.  In  stained  preparations  fully  50  j>er  cent  of  all 
corpuscles  contain  single  or  paired  parasites.  Some  large  bacilli  likewise  detected. 
In  sections  of  tissue  hardened  in  Muller’s  fluid  and  alcohol  and  cut  in  alcohol  with- 
out imbedding  no  structural  changes  are  observed.  The  bile  injection  is  well 
brought  out  over  the  whole  area  of  some  of  the  lobules. 

About  f pound  of  bile  in  gall  bladder,  which  holds  a large  quantity  of  solids 
in  suspension. 

Kidneys  deeply  congested  throughout.  Occasional  petechi®  in  cortex.  In  fresh 
sections  all  capillaries  distended  with  red  corpuscles  in  which  very  few  parasites 
can  be  distinctly  seen  in  this  way.  Nevertheless  in  stained  preparations  fully  50 
per  cent  of  all  corpuscles  are  found  to  contain  parasites.  Bacilli  present. 

About  one  quart  of  urine  in  the  bladder.  This  has  a deep  port-wine  color,  barely 
translucent  in  layers  an  inch  deej).  When  diluted  with  2 parts  of  water  it  assumes 
a beautiful  wine-red  color  in  the  test  tube  with  transmitted  light.  Specific  gravit}^ 
1022;  feebly  acid.  1.4  per  cent  albumen  present. 

Digestive  tract  not  materially  aflected.  Much  bile  in  duodenum  and  parasite 
nodules  in  walls  of  ileum.  Some  patches  of  extravasation  on  mucosa  of  rectum. 

In  the  marrow  of  ribs  many  h®matoblasts  with  2 to  5 nuclei.  (For  the  tempera- 
ture record,  see  p.  281.) 


[June  0,  1890. — Heifer  one  year  old,  received  to-day  from  the  District  of  Columbia.  J uly  5,  exposed  in  field  II  (Texas  cattle  with  ticks).] 
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No.  lOS  (native). — Heifer,  2 years  old  when  received,  June  7,  1890,  from  the  Dis- 
trict of  Columbia. 

The  blood  of  this  animal  was  examined  June  18,  1890.  The  corpuscles  number 
7,808,000. 

July  4. — Exposed  in  field  VII  (North  Carolina  cattle  without  ticks.  Ticks  washed 
in  from  adjoining  field  VIII.  See  Nos.  103,  106.) 

September  9, 1890. — Died  during  the  night.  In  fair  condition  as  to  flesh.  Weighs 
between  500  and  550  pounds.  A large  number  of  ticks  of  all  stages  attached  to  body. 

Heart:  Muscular  tissue  rather  pale.  Faintly  granular  appearance  of  fibers  under 
microscope.  In  right  ventricle  and  auricle  a rather  firm  dark  clot  extending  into 
the  large  vessels.  The  left  side  contracted.  The  blood,  examined  fresh,  contains 
many  macrocytes  and  a few  haematoblasts.  A certain  number  of  corpuscles  contain 
rather  large  parasites.  In  stained  preparations  5 to  10  per  cent  of  the  corpuscles  are 
infected.  A small  number  of  the  corpuscles  are  quite  large  and  uniformly  tinted. 
No  punctated  cells  detected. 

Lungs  oedematous,  only  partly  collapsed. 

Spleen  weighs  3f  pounds.  Enlarged,  but  still  firm.  Malpighian  bodies  visible. 
In  teased  preparations  many  large  corpuscles,  but  no  hsematoblasts  detected.  Very 
little  pigment. 

In  stained  preparations  10  to  20  per  cent  of  corpuscles  contain  one  or  two  rather 
large,  roundish  parasites  2 in  diameter. 

Liver  weighs  about  twelve  pounds  and  has  a uniformly  brownish  yellow  appear- 
ance, due  to  the  extensive  injection  of  the  bile-capillaries  with  bile.  Much  fatty 
degeneration  associated  with  this  injection.  Ten  to  20  per  cent  of  the  corpuscles 
contain  parasites.  Bile  very  thick  and  flaky. 

In  stained  preparations  from  the  kidneys  about  30  per  cent  of  all  corpuscles  con- 
tain one  or  two  parasites.  A few  large  bacilli  present  and  some  haematoblasts. 

Urine  in  bladder  (about  2 quarts)  is  of  a port-wine  color.  Specific  gravity  1013. 
Slight  precipitate  when  acidified  and  boiled. 

Digestive  tract : Mucosa  of  fourth  stomach  has  a few  erosions,  with  a partly  yel- 
lowish, partly  blackish  base.  Some  sand  and  gravel  mixed  with  the  food.  In 
pyloric  portion  some  round  worms.  Mucosa  of  duodenum  pigmented  in  points  and 
striae.  Worm  tubercles  in  wall  of  ileum.  In  caecum  many  firm  faecal  balls,  covered 
with  mucus. 

The  red  corpuscles  of  the  marrow  infected  as  in  spleen  and  liver.  (For  tempera- 
ture record,  see  pp.  281  and  282.) 

No.  109  (native).— Cow,  10  years  old  when  received,  June  7,  1890,  from  the  District 
of  Columbia. 

August  25. — Placed  in  field  V to  be  exposed  to  blood  and  splenic  pulp  from  natives 
which  had  died  of  Texas  fever.  This  had  been  scattered  over  the  ground. 

September  18.— Temperature  101.6.  Red  corpuscles  5,726,000.  In  fresh  prepara- 
tions they  appear  normal.  Within,  several  minute,  bright,  short  rods  present.  In 
stained  preparations  corpuscles  are  normal  and  parasites  absent. 

October  3.— Temperature,  102.2 ; pulse,  54 ; respiration,  48.  Red  corpuscles,  6,190,- 
000.  In  fresh  preparations  corpuscles  normal.  In  every  five  or  six  fields  one  con- 
taining a motile  bright  body  detected.  Stained  preparation  as  above. 

October  14. — Temperature,  100.5 ; pulse,  48 ; respiration,  24.  Red  corpuscles,  5,807,- 
000.  Condition  of  corpuscles  in  fresh  preparation  as  before.  Motile  bright  bodies 
perhaps  more  numerous.  Stained  preparation  as  above. 

November  3. — Result  of  exposure  negative.  (For  temperature  record,  see  p.  283.) 

No.  no  (native).— Heifer,  1 year  old  when  received,  June  9,  1890,  from  Charles 
County,  Md. 

August  14.— Placed  in  a box-stall  and  fed  several  thousand  young  ticks  and  egg 
cases,  weighing  in  all  about  4|  grams.  Feeding  negative.  (See  temperature  record 
on  p.  283.) 


Xo.  Ill  (native). — Heifer,  18  months  old  when  received,  June  9,  1890,  from  Charles  County,  Md. 

September  1. — Blood  was  taken  at  noon  from  one  of  the  jugular  veins  of  No.  128,  just  dead,  whipped  with  sterile  glass  rods  and  kept  in 
warm  chamber  until  3 p.  m.,  when  13  cc.  of  it  was  injected  into  the  right  external  jugular  vein  of  No.  111.  The  operation  was  performed  by 
laying  hare  the  vein,  then  piercing  its  walls  with  the  needle  of  the  syringe,  and  injecting  the  defibrinated  blood.  Placed  in  field  I (see  Fig. 
5)  after  the  operation.  The  following  table  shows  in  the  reduction  of  the  number  of  corpuscles  that  a mild  form  of  the  disease  was  produced : 
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Aufopi^l/:  Animal  very  thin  and  the  tissues  quite  anaemic  iu  appearance. 

In  abdominal  cavity  considerable  (edema  of  mesentery  and  connective  tissue 
around  kidneys. 

Luuft’s  aulematous.  A few  small  areas  are  emphysematous.  In  both  sides  of  the 
heart  lar<i;e  hrm  clots  (larger  in  right),  partly  pale,  extending  into  the  large  vessels. 

Spleen  small,  unchanged.  No  pigment  in  juilp.  Liver  weighs  4^  pounds,  with 
gall-bladder.  In  general  normal  in  appearance.  About  6 ounces  viscid  bile  with 
much  flocculent  matter.  Kidneys  normal.  Urine  in  bladder  clouded,  free  from 
luemoglobin  and  albumen. 

Digestive  tract.  Much  (edema  of  submucous  coat  of  fourth  stomach  especially  in 
the  laminated  portion.  The  mucosa  has  a markedly  pink  color  in  patches.  Other 
portions  of  the  tract  normal.  In  the  blood  and  organs  no  trace  of  the  Texas  fever 
parasite. 

Xo.  112 {Southern). — Cow  from  near  New  Berne,  N.  C.,  age  12  to  15  years.  Eeceived 
Julj"  4,  1890.  Placed  infield  VI.  This  cow  is  very  thin  and  weak.  Neck  and  inner 
aspect  of  thighs  loaded  with  ticks. 

July  8. — Temperature  105.2.  Corpuscles  2,786,000.  In  preparations  of  fresh  blood, 
a slight  tendency  towards  distortion  and  increase  in  size  noticeable.  No  corpuscles 
detected  in  stained  preparations  indicative  of  a recent  acute  attack  of  Texas  fever. 
No  parasites  present. 

July  15. — Corpuscles  3,095,000.  Owing  to  the  enfeebled  condition  of  this  animal 
it  was  killed.  It  was  likewise  hoped  that  some  information  might  be  obtained  by 
a post-mortem  examination  of  a Southern  animal  at  this  time. 

Autopsy:  At  apex  of  heart  the  wall  of  left  ventricle  thinned  out  to  a translucent 
membrane  which  can  be  pushed  out  with  the  finger  and  withdrawn.  Under  endo- 
cardium a large  number  of  sarcosporidia  cysts.  Lungs  contain  a few  small  firm 
subpleural  nodules;  otherwise  normal. 

Spleen  weighs  f pound,  small  and  firm;  microscopically  nothing  abnormal  in 
teased  preparations.  No  parasites  detected  in  stained  preparations. 

Liver  weighs,  without  gall  bladder,  6 pounds.  Minute,  ocher-yellow  dots  and 
lines,  noticed  on  the  cut  surface  and  associated  with  the  central  vein  of  the  lobule, 
are  found  to  be  due  to  advanced  fatty  changes  of  the  hepatic  cells  in  this  situation. 
Among  the  fat  debris  are  round,  reddish  spheres  slightly  larger  than  red  corpuscles. 
In  sections  from  alcoholic  material  stained  in  carmine  and  iu  luematoxylin,  small 
pale  areas  are  seen  around  the  central  vein  of  some  of  the  lobules  in  which  cells 
contain  very  large  vacuoles.  The  nucleus  is  contracted  and  pushed  to  j)eriphery  of 
cell.  In  the  carmine  section  considerable  pigment  is  observed  in  granules. 

Digestive  tract:  In  the  fourth  stomach  mucosa  is  more  or  less  pitted  by  Strougylus 
Ostertagi.  The  minute  holes  surrounded  by  a slightly  thickened  border.  In  the 
lower  small  intestine  and  caecum  the  walls  studded  with  numerous  worm  tubercles. 

Xo.  112  {Southern). — Cow,  34  years  old.  Received  September  14,  1889,  from  near 
New  Berne,  N.  C.,  and  placed  in  Field  III  (N(jrth  Carolina  cattle  with  ticks). 

November  27. — Removed  from  field. 

Xo.  114  {Southern). — Heifer  2 years  old.  Received  July  4,  1890,  from  near  New 
Berne,  N.  C.,  and  placed  in  Field  VI  (North  Carolina  cattle  with  ticks). 

Noveml)er  3. — Removed  from  field  and  sold. 

Xo.  115  {Southern). — Cow,  6 years  old.  Received  July  4,  1890,  from  near  New 
Berne,  N.  C.,  and  placed  in  Field  VII  (North  Carolina  cattle  without  ticks)  after  the 
ticks  had  been  carefully  picked  olf. 

July  13. — Gives  birth  to  calf. 

October  20. — Removed  and  sold. 

Xo.  116  {Southern). — Heifer,  2 years  old.  Received  July  4,  1890,  from  near  New 
Berne,  N.  C.,and  placed  iu  Field  VII  (N(U'th  Carolina  cattle  without  ticks)  after  the 
ticks  had  been  carefully  ])icked  off.  s 

November  3. — Removed  from  field  and  sold. 


No.  in  (Southern). 

[Heifer  2 years  old.  Received  July  4,  1890,  from  near  New  Berne,  N.  C.,  and  placed  in  field  VII  after  the  ticks  had  been  picked  off.] 
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No.  118  {Southern). — Cow,  10  years  old;  received  July  4,  1890,  from  near  New 
Berne,  N.  C.,  and  placed  infield  VII  (North  Carolina  cattle  without  ticks)  after  the 
ticks  had  been  carefully  picked  off. 

November  3. — Removed  from  field  and  sold. 

No.  119  {Southern). — Calf,  3 months  old;  received  July  4,  1890,  from  near  New 
Berne,  N.  C.,  and  with  its  dam,  cow  No.  120  placed  in  field  VI  (North  Carolina  cat- 
tle with  ticks).  • 

November  2. — Removed  from  field  and  sold. 

No.  120  {Southern). — Cow,  7 years  old;  received  July  4,  1890,  from  near  New  Berne, 
N.  C.  Placed  in  field  VI  on  that  day. 

September  21. — Dies  about  3 p.  m.  to-day.  Had  been  bloated  for  several  days. 
Examination  postponed  till  next  morning,  at  which  time  decomposition  was  already 
advanced.  There  was  found  extensive  exudative  peritonitis. 

No.  121  {Southern). — Cow,  3 years  old;  received  July  4, 1890,  from  near  New  Berne, 
N.  C.  Placed  in  field  VI  on  this  day. 

September  2,  1890. — Temperature,  102.6;  pulse,  106;  respiration,  42.  (Greatly  ex- 
cited on  being  caught).  Corpuscles,  6,683,000.  Nothing  abnormal  detected  in  fresh 
preparations  of  blood.  In  one  stained  preparation  about  12  peripheral  coccus-like 
bodies  detected.  Urine  passed  at  the  time  normal. 

September  28. — Gives  birth  to  calf.  No.  148. 

July  2,  1891. — Exposed  in  field  VI  to  Southern  cattle  with  ticks. 

October  20. — No  evidence  of  infection  up  to  date.  (For  temperature  record,  see  p. 
286.) 

No.  122  {Southern). — Heifer,  2 years  old,  received  July  4,  1890,  from  near  New 
Berne,  N.  C.,  placed  in  field  VI. 

September  2, 1890. — Temperature,  103.9;  pulse,  88;  respiration,  56.  (Considerably 
excited  on  being  caught.)  Corpuscles,  5,737,000.  Nothing  abnormal  detected  in 
fresh  preparations  of  blood.  In  two  stained  preparations  a marked  variation  in  the 
size  of  the  red  corpuscles  noted  (5  to  8 >u.)  Two  peripheral  coccus-like  bodies  and 
one  large  parasite  found  after  a long  search.  Urine  passed  at  the  time  normal. 

No.l2S  {Southern). — Heifer,  3 years  old.  Received  July  4,  1890,  from  near  New 
Berne,  N.  C.,  and  placed  in  field  VII  (North  Carolina  cattle  without  ticks)  after 
ticks  had  been  carefully  removed. 

November  3. — Removed  from  field  and  sold. 

No.  124  {Southern). — Cow,  4 years  old,  received  July  4,  1890,  from  near  Houston, 
Tex.,  and  placed  on  this  day  in  field  II.  * 

September  11,  1890. — Temperature  103.  Corpuscles  7,482,000.  In  fresh  prepara- 
tions of  blood  several  bright  motile  bodies  observed  within  corpuscles.  Two  ap- 
peared as  mere  refrangeut  points  and  two  had  a rodlike  form.  In  a stained  prepa- 
ration no  parasites  detected  after  a long  search.  Red  corpuscles  vary  slightly  in 
size.  A small  number  of  ticks  of  various  sizes  on  this  animal. 

No.  125  {Southern). — Heifer,  3 years  old.  Received  July  4,  1890,  from  near  Hous- 
ton, Tex.,  and  placed  in  field  II  (Texas  cattle  with  ticks;. 

November  3. — Removed  from  field  and  sold. 

No,  126  {Southern). — Cow,  5 years  old.  Received  July  4,  1890,  from  near  Houston, 
Tex.  Placed  in  field  II  on  this  day. 

July  10. — Temperature  100.8.  Corpuscles  5,947,000.  No  abnormal  forms  in  stained 
preparations. 

September  11. — Corpuscles  6,383,000.  Somewhat  variable  in  size.  In  fresh  xjiep- 
arations  one  doubtful  bright  body  observed.  In  several  preparations  no  abnormal 
forms  detected.  Ticks  of  various  stages  on  animals. 

.July  2,  1891. — Exposed  iu  field  VI  to  southern  cattle  with  ticks. 

October  20. — No  indication  of  infection  up  to  date.  (For  temperature  record,  see 
p.  286.) 

10320—No.  1 14. 
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No.  127  (Southern). — Heifer,  2 years  old.  Received  July  4,  1890,  from  near  Hous- 
ton, Tex.,  and  placed  in  field  II  (Texas  cattle  with  ticks). 

November  3. — Removed. 

No.  128  (native). — Cow,  12  to  14  years  old.  Received  July  4, 1890,  from  the  District 
of  Columbia,  and  exposed  in  field  II,  to  Texas  cattle  with  ticks. 

July  25. — Corpuscles  6,360,000.  They  appear  normal  in  fresh  and  stained  prepa- 
rations. 

July  29. — Corpuscles  5,673,000.  Normal  in  fresh  and  stained  preparations. 

July  31. — Corpuscles  5,820,000.  Normal  in  fresh  and  stained  preparations. 

September  1. — Dies  at  noon  and  examined  at  once. 

Animal  in  fairly  good  condition.  Weighs  about  650  pounds.  A small  number  of 
ticks  of  various  stages  attached  to  skin. 

Blood  from  a skin  incision  examined  a few  minutes  after  death.  In  a considerable 
number  of  red  corpuscles  parasites  singly  or  in  pairs.  The  forms  are  mostly  round, 
rarely  spindle-shaped  or  pyriform,  and  their  diameter  is  about  one-third  the  diam- 
eter of  the  corpuscle.  In  several  slight  changes  of  outline  observable.  Besides 
these  some  corpuscles  likewise  contain  each  one  bright  body  changing  its  position 
rapidly.  In  the  fresh  preparations  are  also  noticed  very  minute  bacteria-like  bodies 
moving  or  dancing  about  free  in  the  plasma.  Whether  these  are  mere  debris  parti- 
cles in  Brownian  motion  is  not  determinable.  In  stained  preparations  from  20  to  30 
per  cent  of  all  corpuscles  contain  the  parasite  in  its  large  stage.  The  majority  of 
the  infected  corpuscles  contain  each  but  one  body  which  is  usually  roundish  rarely 
pyriform  in  outline.  Occasionally,  however,  a group  of  corpuscles  is  encountered 
which  contain  each  a pair  of  pyriform  bodies.  All  parasites  stain  feebly  and  show 
more  or  less  refrangence  when  examined  in  water. 

Blood  from  the  external  jugular  and  the  heart  shows  the  same  features. 

Heart : Slight,  mottled  discoloration  of  muscular  tissue  of  left  ventricle.  Con- 
siderable extravasation  of  blood  under  endocardium.  Many  sarcosporidia  cysts  in 
this  situation.  Muscular  fibers  in  state  of  cloudy  swelling. 

Lungs:  Considerable  interlobular  oedema  in  both  ventral  and  adjacent  portion 
of  principal  lobes.  In  the  right  principal  lobe,  near  the  lateral  edge,  a mass  of  tis- 
sue 1^  to  2 inches  in  diameter  partially  hepatized  with  interlobular  effusion  of 
serum. 

Spleen  large,  weighs  4|  pounds.  Pulp  dark,  almost  disintegrated.  A few  iutra- 
globular  parasites  and  much  pigment  in  lumps,  either  free  or  intracellular  observed 
in  teased  preparations. 

Liver  weighs  about  12  pounds.  Very  mueh  congested,  parenchymatous  swelling. 
Bile  injection  observed  in  restricted  places  and  fatty  changes  absent.  Numerous 
infected  corpuscles  detected  in  teased  preparations. 

Kidneys  also  intensely  congested,  the  whole  parenchyma  has  a uniformly  dark 
brownish-red  color.  In  sections  all  capillaries  gorged  with  corpuscles,  in  some  of 
which  parasites  are  noticed.  The  epithelium  of  the  convoluted  tubules  contains 
much  pigment  in  granules.  Bladder  contains  about  3 quarts  of  urine.  Laving  a 
very  dark  port-Avine  color.  In  a test  tube  having  a diameter  of  f inch  this  urine  is 
practically  opaque.  When  acidified  with  acetic  acid  and  boiled  an  abundant  pre- 
cipitate is  formed. 

Digestive  tract.  Mucosa  of  fourth  stomach  dark  pink.  Pits  due  to  Strongfflus 
Ostertagi  present  and  numerous  erosions  with  a depressed  hemorrhagic  base  from 
^ to  i inch  in  diameter.  Considerable  hyperajmia  of  the  mucosa  of  the  enfiro 
small  intestine.  Pigment  patches  in  cajcum  and  hypersemia  in  the  rectum  on  the 
longitudinal  folds. 

This  being  a very  favorable  case,  examined  immediately  after  death,  the  follow- 
ing cultures  were  made : 

Blood:  Peptone-bouillon,  peptone  agar  with  and  without  glycerine. 

Spleen : The  same  media. 
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Liver:  Agar  with  and  without  glycerine. 

Kidney : The  same. 

Bile : The  same. 

The  tubes  were  inoculated  from  the  blood  and  the  bile  with  a looped  platinum 
wire,  from  the  organs  with  a straight  platiniun  wire. 

These  various'tubes  were  kept  in  the  thermostat  sev  eral  weeks,  but  all  remained 
sterile. 

On  the  other  hand,  stained  preparations  of  the  various  tissues  show  the  following 
results  as  to  the  presence  of  the  intraglobular  parasite  approximately  stated: 

Blood  from  the  skin  contains  about  20  per  cent  of  infected  corpuscles.  The  para- 
sites are  largely  in  pairs  and  pyriform.  Blood  from  the  right  heart  contains  about 
the  same  number.  Blood  from  the  jugular  contains  fewer  (about  10  per  cent). 

Spleen  contains  from  10  to  20  per  cent,  of  infected  corpuscles.  The  parasites 
roundish,  chiefly  in  pairs. 

Liver  contains  from  40  to  50  per  cent  of  infected  corpuscles.  These  are  also 
mostly  in  pairs  and  many  are  pyriform. 

Kidneys  contain  between  80  and  90  per  cent  of  infected  corpuscles.  These  para- 
sites are  nearly  all  double.  Some  corpuscles  contain  three  and  four  parasites. 
There  are  also  an  immense  number  of  bodies  set  free  from  disintegrated  corpuscles 
in  this  organ.  (For  temperature  record,  see  pp.  274, 275,  and  276.) 

No.  129  (native). — Heifer,  two  years  old.  Received  July  5,  1890,  from  the  District 
of  Columbia,  and  placed  in  field  II  (Texas  cattle  with  ticks). 

August  11. — Corpuscles  6,193,000.  Nothing  abnormal  in  fresh  and  stained  prepa- 
tions. 

August  13. — Corpuscles  7,171,000.  Microscopic  examination  as  before. 

August  16. — Temperature,  100.6;  pulse,  60;  respiration,  30.  Corpuscles  5,370,000. 
Nothing  abnormal  detected  in  fresh  and  stained  preparations. 

August  27. — Temperature  106.6;  pulse  96;  respiration  30.  Corpuscles  3,210,000. 
About  5 per  cent  of  the  red  corpuscles  contain  peripheral  cocci. 

Heifer  very  weak.  Barely  able  to  move. 

August  29. — Continues  in  the  same  condition.  Temperature  101.2;  pulse  100;  res- 
piration 30.  Corpuscles  1,675,000.  In  fresh  preparations  on  the  warm  stage  a con- 
sidCTable  number  of  corpuscles  found  to  contain  bright,  motile  bodies.  One  cor- 
puscle found  containing  a large  amoeboid  form.  In  stained  preparations  are  found 
both  peripheral  cocci  and  slightly  larger  round  bodies  nearer  the  center  of  the 
corpuscle.  About  5 per  cent  of  corpuscles  infected  in  this  way. 

August  30. — Heifer  died  at  8 p.  m.  yesterday.  Weighs  about  500  pounds.  Con- 
siderably emaciated.  Only  a few  ticks  on  body.  Marked  odor  from  the  abdominal 
cavity  when  opened.  Blood  in  subcutaneous  veins  liquid. 

Heart:  More  or  less  extravasation  on  the  left  ventricle  near  base.  In  both  sides 
clots  of  blood  extending  through  both  auricle  and  ventricle.  Under  endocardium 
of  left  ventricle  much  extravasation  of  blood,  especially  around  and  on  papillary 
muscles.  Cloudy  swelling  of  fibers.  Lun^s  collapse  but  slightly.  More  or  less 
emphysema  and  cedema. 

Spleen  weighs  3i  pounds.  Pulp  dark,  disintegrated.  Wells  out  when  capsule  is 
incised.  In  teased  preparations  very  few  parasites  detected.  There  are  a consider- 
able number  of  large  coarsely  granular  cells  containing  red  corpuscles  or  pigment. 

Liver  weighs  about  11  pounds.  Doughy  to  the  touch.  On  section  the  paren- 
chyma presents  a markedly  yellowish-brown  appearance.  Very  extensive  fatty  de- 
generation of  hepatic  cells,  which  also  contain  more  or  less  pigment.  Bile  canaliculi 
and  small  bile  ducts  largely  plugged  with  solid  bile. 

Bile  in  gall  bladder  scarcely  flows  owing  to  the  large  quantity  of  flocculent  ma- 
terial suspended  in  it. 

Both  kidneys  congested  uniformly  throughout.  In  fresh  sections  capillaries  found 
densely  filled  with  corpuscles.  Very  fine  pigment  particles  abundant. 


212 


TEXAS  OR  SOUTHERN  CATTLE  FEVER. 


Urine,  about  two  quarts  in  bladder ; has  a deep  wine-red  color.  Specific  gravity 
1013.  Considerable  brownish  flocculent  precii>itate  on  boiling. 

Digestive  tract  normal,  with  exception  of  upper  small  intestine,  in  which  some 
patches  of  extravasation  are  found  in  mucosa. 

In  stained  coverglass  preparations  the  infection  of  the  red  corpuscles  ran  approxi- 
mately as  follows : 

In  heart’s  blood  corpuscles  are  all  shriveled.  Parasites  detected  with  difficulty. 
Probably  5 per  cent  infected. 

In  spleen  about  10  per  cent  infected. 

In  liver  about  20  per  cent  infected. 

In  kidneys  over  50  per  cent  infected. 

The  parasites  are  all  roundish,  about  1 m in  diameter,  many  of  them  double. 

In  liver,  kidney,  and  blood  preparations  there  are  also  large  bacilli  with  rounded 
ends.  Each  rod  is  3-4  fx  long  and  1.5  jx  broad.  The  post-mortem  changes  fully  ac- 
count for  the  presence  of  these  bacilli.  (For  temperature  record  see  pp.  274, 276.) 

No.  130  {native). — Cow,  5 years  old,  received  July  8,  1890,  from  Prince  George 
County,  Md. 

July  9. — Placed  in  Feld  I (see  Fig.  5)  to  test  survival  of  last  year’s  infection. 

October  28. — No  evidence  of  infection  up  to  date. 

November  6. — Gives  birth  to  a calf. 

The  following  table  gives  the  result  of  placing  young  ticks  upon  this  animal  in 
midwinter  in  an  artificially  heated  stable.  The  experiment  was  begun  December 
12,  and  the  table  shows  an  attack  of  Texas  fever  beginning  December  30. 


Xo.  ISO  ^native). 


APPENDIX 


213 


giM 


a 

©Cfl  O 


fl  ® a 

a^ 

% §3 

a p.f=i  cs 

^ ^-2.2 


O ® ^ fO  rH 

rt  ^ o a o 

tj  rl  rts  <0 

OJ  O k (M  ^/3 

0? 

S 

23'SI^o 

O SrO  OC 

■ - " a o 

£ ®.a 

'I  o 

<v 

o 

;Q‘-^2  © .o  I 
a§  ^ ^ 

S o rs  _3  o o 
■ g pLTj  +s 

Ph 


111  -s^ll- 

a . ® 5 ® I 

«3 «sw « ^ g fl 

iMo^g-a  '^^©■-5 


Ip® 

i1|| 

i “ o «iS ; 
il^o's.i 

- — ^ o ■ 
o 


o|l||:g‘i®ls 

'^©  ® © « 

s||a||§|?| 

a,w|7®^j®3 

a-Sili-5:'S'S 

gwyoog+sffOOPo!! 

^ Hs 


•UOI'J 

-'Biidsa^i 


•98inj 


•ejn^^'B 

-jadiaex 


»C  (M  O 

rA^kd 


(M  tO  CQ 

eo  i4  1-H  rH 

o o o o o 


00  <0  lO  ic  CO  00 

^ rA^rA  rH  o 

o o o o o o 


II  § 

a 

S Bo  o 
® s 2 © . 

rrt  P O aj 
u © O 

© +i  y ® 

ftp  O 


P CD 

p ® 
ft© 

1 1- 
-«  o 


ftp 

^.2 


^ -T 

■|s 

c3 

pH 

^ CO 

So 

C3 

0 © 

rrtrrt  © « . rr 

[■ah 

do 

'Pi  'P.P 

© ©rrt 

P ^ P 

S 5 ^ 


O © 'P  O •> 

n t 


U ^.2“ 


^ ^ oT 

-p'§^  g a'^  B © 

a : : S o;2  a a 

o . I ]f  © r3  p © p 

: :h  o 


c -p 


P +i  o 

Pl^ 
© o a 

p © p 


o 

a» 

Vh 

O'P 

©'® 

,0-© 

§ ffl 

«s 

a2 

m 


: .2  ?«  © © 

• 43  f-'p  a ^ 

:S  2 ® g © 2 

pS-^ 

® o © ® ^ © ^ 

^^'pa©.2®®© 
^ a I g a ® -3a 

O P ft,  ft"  o 00 


d © <n 
© :P  o 

®la 


all 


ft 

^pa 4j  ft o 
© bX)d3  p-p  „'P 

§-Stx).2  ;§  • 
-o-o'S'a  •© 

^ PQ 


? o 


Ip 


000 

000 

000 


O 00  l> 
CO  «D  O 


01  CO  CO  CO  ’ 


0000 
cT  cT  oT  00 
^ ^ Jh  ^ 


000 

C5  05  C5 
00  00  00 


o o 

0/  O'  o» 

pfip 


a a 

ct  cc  c« 


00  OC  00  00 


00  <0  O 00 


® ®^^ 


These  are  probably  remnants  of  the  hfematoblast  nucleus. 
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TEXAS  OR  SOUTHERN  CATTLE  FEVER 


July  2, 1891, — Reexposed  in  field  VI  to  Southern  cattle  with  ticks. 

August  25. — Temperature  107 ; pulse,  96 ; respiration,  54.  Red  corpuscles  3,922,000. 
In  the  fresh  hlood  several  corpuscles  in  every  field  of  the  microscope  (estimated  after- 
wards in  stained  preparations  as  10  to  15  per  cent  of  the  whole)  contain  large  para- 
sites. These  are  either  ronnd  or  pyriform  and  some  in  pairs.  The  infected  corpuscles 
have  a dark-red  color,  the  edges  are  irregular,  and  in  general  they  have  a wrecked 
appearance  quite  different  from  the  corpuscles  when  crenated  or  wrinkled  from  ex- 
ternal causes.  Minute  motile  bodies  not  observed. 

August  27. — Has  been  sick  three  days;  failing  very  rapidly  since  yesterday.  Has 
been  lying  down  all  the  forenoon,  excepting  to  change  her  position  a few  times,  and 
then  she  moved  10  or  15  yards  before  settling  down.  At  1 :15  p.  m.  she  rose  and  stag- 
gered along  20  or  30  feet,  then  fell  on  her  side  and  died  soon  after.  Temperatnre 
shortly  before  death,  100.8°  F. 

Autopsy:  Weight  of  animal  750 to  800  pounds.  In  fairly  good  condition.  A con- 
siderable number  of  small  ticks  on  escutcheon  and  thighs  (from  8 to  12  to  a square 
inch).  A few  on  udder  and  neck. 

Lungs  slightly  hypersemic ; trachea  contains  whitish  foam.  Heart:  Considerable 
ecchymoses  under  endocardium  of  left  ventricle,  especially  on  and  around  papillary 
muscles.  Heart  muscle  shows  slight  fatty  changes. 

Spleen  weighs  6^  pounds,  enormously  enlarged.  The  pulp  is  of  a blackberry-jam 
color.  (See  PI.  i.)  In  teased  preparations  no  pigment  or  phagocytosis  of  red  cor- 
puscles observed.  Occasionally  a roundish  parasite  with  a dark  point  (nucleus?) 
within  its  substanee  seen  in  red  corpuscles. 

Liver  much  enlarged,  weighing  20  pounds.  Color  from  the  surface  rather  pale ; 
texture  somewhat  flabby.  On  section  a small  quantity  of  thick  blood  flows  from  the 
hepatic  veins.  The  parenchyma  has  a peculiar  mottled  appearance.  The  minute 
hepatic  vessels  are  surrounded  and  sheathed  by  zones  of  a pale  yellowish  color.  The 
intervening  territory  of  a brownish-red  color  corresponds  to  areas  containing  mucli 
blood.  Much  bile  injection  observed  (PI.  iii.  Fig.  1).  Fatty  degeneration  everywhere 
noticeable  with  variable  intensity. 

About  one  pint  of  very  thick,  flaky  bile  in  the  gall  bladder.  Extensive  deposit  on 
standing. 

Kidneys  weigh  each  about  2^  pounds.  The  parenchyma  has  a uniform  dark,  brown- 
ish-red color  throughout.  The  glomeruli  appear  as  blood-red  points.  In  fresh 
sections  of  cortex  and  medulla,  the  entire  capillary  system  found  gorged  with  blood 
cori)UScles.  Very  few  parasites  detected  by  this  method.  In  the  medulla  the  straight 
tubules  contain  granular  reddish  pigment.  In  the  bladder  fully  three  quarts  of 
dark-red  urine,  barely  translucent  in  layers  f inch  deep.  Reaction  alkaline.  Sp. 
gravity  1020.  Precipitate  with  acetic  acid.  About  1 per  cent  of  albumen  according 
to  Esbach's  test.  Slight  deposit  of  urates  on  standing  in  refrigerator,  disappearing 
when  heated. 

Digestive  tract.  Mucosa  of  fourth  stomach  uniformly  reddened.  Scattered  over 
it  are  small  papular  elevations,  1.5  mm.  diameter,  with  central  perforations.  (Pits 
made  by  Strongylus  Ostertagi.)  Marked  hyj)era3mia  of  jejunum  and  ileum.  In  the 
large  intestine,  the  summits  of  the  longitudinal  folds  are  either  hyperasmic  or  pig- 
mented. 

In  uterus  a foetus  3 months  old. 

In  the  marrow  from  the  sixth  rib  most  hajmatoblasts  have  two  nuclei,  a few  thre® 
and  even  four. 

In  stained  preparations  from  the  various  organs  and  tissues  the  following  percent- 
age of  infected  corpuscles  represents  a rough  estimate : 

Per  cent. 


Marrow  from  rib 5 

Blood  from  subcutaneous  veiiui 10-15 

Blood  from  right  heart 10-15 
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I’er  cent. 


Spleen 10-20 

Liver 20-30 

Capillary  blood  from  heart  muscle  and  omentum  (PI.  vi,  Figs.  1,  2).. ..  50 

Kidney  (PI.  iv,  Fig.  4) 60-80 

Blood  of  foetus,  umbilical  vein,  Tioiie. 


The  parasites  were  either  rouud  or  pyriform,  from  1 to  2 yu  in  diameter.  Many 
were  paired.  lu  caj)illary  blood  the  pyriform  bodies  more  abuudaut  than  in  the 
parenchyma  of  the  organs.  (For  temperature  record,  see  pp.  274,  275,  285,  and  286.) 

No.  131  {native). — Heifer,  2 years  old,  received  July  8,  1890,  from  Prince  George 
County,  Md. 

July  29. — Placed  in  box  stall  and  fed  600  adult  live  ticks  collected  July  21-26  near 
New  Berne,  N.  C.  A large  mass  of  eggs  had  been  laid  meanwhile.  Of  this  mass  a 
quantity  weighing  70  grains  was  removed  for  hatching.  A still  larger  quantity  was 
fed  with  the  ticks.  The  whole  was  fed  after  being  mixed  with  lawn  grass  and  mill 
feed. 

August  12. — Fed  900  mostly  adult  live  cattle  ticks,  collected  August  4-7  inclusive, 
near  New  Berne,  N.  C.  A mass  of  eggs  weighing  330  grains  was  removed.  A large 
mass  remained  which  was  fed  with  the  ticks  as  before. 

August  18. — Fed  500  adult  ticks,  mostly  alive,  with  a mass  of  eggs  weighing  200 
grains.  These  had  been  collected  at  the  same  time  with  preceding  lot. 

September  30. — Removed  from  stable  to  field  I (free  from  infection). 

November  3. — No  result  to  date.  (For  temperature  record,  see  pp.  274, 275,  and  283. ) 


No.  132  (native). 
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No.  1S4  (native). — Heifer,  2 years  old,  received  July  18,  1890,  from  Prince  Geoij^e 
County,  Md. 

August  13. — Exposed  in  Field  vi  (Southern  cattle  with  ticks) ; kept  up  to  this  date 
in  an  uninfected  field. 

August  27. — Temperature,  106.4;  pulse,  96;  respiration,  36.  Corpuscles,  2,213,000. 
In  stained  preparations  of  blood  one-half  to  1 per  cent  of  red  corpuscles  contain 
large  parasites. 

The  animal  is  at  this  date  very  much  emaciated  and  weak.  Has  been  sick  for  two 
days.  A large  number  of  ticks  about  one-eighth  inch  long  attached  to  its  body. 

August  29. — Temperature,  97.4;  pulse,  92;  respiration,  28.  Corpuscles,  1,840,000. 
Parasites  are  scarce  in  stained  preparations,  but  punctate  and  tinted  corpuscles 
have  appeared;  in  fresh  preparations  a small  number  of  corpuscles  containing  motile 
bright  bodies  and  amoeboid  parasites. 

Inasmuch  as  the  animal  was  in  a dying  condition,  it  was  killed  by  a blow  on  the 
head  and  the  autopsy  held  at  once. 

Animal  weighs  about  450  pounds.  Many  small  ticks  on  thighs  and  udder. 

Heart:  Diffuse  extravasations  beneath  endocardium  of  left  ventricle,  especially 
marked  near  apex.  In  right  ventricle  extravasation  slight.  Myocardium  not  af- 
fected. Condition  of  blood  the  same  as  that  from  skin  incisions. 

Lungs  normal. 

Spleen  weighs  2i  pounds.  Pulp  dark  brownish  red  and  somewhat  friable.  Mal- 
pighian bodies  still  visible  on  the  cut  surface.  (See  Plate  vii.  Fig.  3.) 

Liver  weighs  about  9 pounds.  Appears  enlarged.  The  surface  reddish  brown, 
with  paler  mottling  along  the  course  of  minute  veins.  In  fresh  sections  very  exten- 
sive fatty  degeneration  observed.  Each  cell  contains  from  1 to  5 fat  globules  as 
large  as  red  corpuscles.  Bile  injection  observed  in  small,  restricted  areas.  In  fresh 
teased  preparations  corpuscles  with  large  parasites  readily  detected. 

About  one  pint  of  bile  in  gall  bladder.  It  contains  an  abundance  of  flakes  and 
mucus,  so  that  it  pours  like  very  thick  molasses,  cohering  in  long  flat  bands  as  it 
leaves  the  vessel. 

Kidneys  on  surface  and  section  have  a uniformly  brownish-red  color,  with  excep- 
tion ot  tips  of  papillae,  which  are  somewhat  paler.  In  fresh  microscopic  sections 
much  granular  pigment  observed,  some  in  the  form  of  casts  in  the  straight  tubules. 

In  the  straight  vessels  of  cortex  and  medulla  masses  or  plugs  of  red  corpuscles 
may  be  seen,  every  one  containing  one  or  two  large,  roundish  parasites.  In  a teased 
preparation  in  one  field  out  of  11  corpuscles  4 contained  pairs  of  pyriform  parasites. 

Urine  reddish  yellow.  A slight  flocculent  precipitate  forms  on  standing.  Acid. 
Sp.  gr.,  1013.  A small  quantity  of  albumen  present. 

Digestive  tract:  Mucosa  of  fourth  stomach  has  a faintly  bluish  color.  The  ehar- 
acteristic  pits  due  to  Strongylus  Ostertagi  present.  Mucus  in  small  intestine  slightly 
increased  in  quantity.  Caecum  thoroughly  impacted  with  very  dry  fecal  balls. 
The  same  condition  of  colon  and  rectum. 

In  stained  preparations  of  spleen  about  2 per  cent  of  the  red  corpuscles  contain 
single  or  paired  pyriform  bodies.  Liver  as  many  as  5 per  cent. 

Kidneys : An  immense  number  of  free  parasites.  Of  the  small  number  of  corpus- 
cles present  fully  30  per  cent  contain  pairs  of  pyriform  bodies.  (For  temperature 
record,  see  p.  279.) 


No.  135  (native). 
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TEXAS  OR  SOUTHERN  CATTLE  FEVER. 


From  October  25  the  emaciation  was  extreme.  It  finally  became  so  weak  that  it 
was  nnable  to  move.  On  October  30  it  had  been  lying  in  one  position  for  thirty-six 
hours  past,  chewing  the  cud  incessantly,  eating  a little  hay  and  drinking  water 
freely.  On  November  2 it  passes  into  a partly  comatose  condition.  Eating  and 
rumination  have  ceased.  On  November  6 it  was  killed  by  a blow  on  the  head. 

Autopsy:  Extreme  emaciation.  Heifer  weighs  200  pounds.  Original  weight  about 
3.50-400  pounds.  A few  small,  and  one  nearly  full  grown  tick  still  on  animal. 
CEdema  of  the  subcntis  over  the  region  of  the  sternum.  Indications  of  fat  absorp- 
tion everywhere  in  the  large  cavities.  Blood  clots  quickly  and  firmly. 

Lungs  normal.  Heart  somewhat  fiabby ; fatty,  and  cloudy  changes  of  fibers  of  left 
ventricle.  Spleen  weighs  i pound,  small,  flabby.  Malpighian  bodies  prominent. 
Much  pigment  in  lumps  found  in  teased  preparations,  both  free  and  intracellular. 

Liver,  small;  weighs  about  4 pounds.  In  general  pale  and  bloodless.  Cells  con- 
tain much  pigment  in  form  of  minute  granules.  There  are  also  a considerable  num- 
ber of  cells  observed  in  teased  preparations  up  to  15  /u  in  diameter  completely  filled 
with  lumps  of  brownish  pigment.  These  are  found  quite  uniformly  distributed 
when  sections  are  made. 

Gall  bladder  contains  nearly  a pint  (375  cc.)  of  viscid,  dark  bile,  holding  in  sus- 
pension a moderate  quantity  of  flakes. 

Kidneys  pale.  No  gross  lesions  observable.  In  sections  of  fresh  tissue  consider- 
able pigment  in  lumps  in  glomeruli;  in  the  epithelium  generally  much  pigment  in 
minute  granules. 

Urine  from  bladder  yellowish,  faintly  alkaline.  Sp.  gravity,  1028.  No  albumen. 

Digestive  tract:  Contents  of  fourth  stomach  smell  badly.  Considerable  mucus  on 
the  membrane,  which  is  beset  with  worm  pits.  Many  worm  modules  in  walls  of 
jlenm.  In  large  intestine  a considerable  quantity  of  turbid  liquid.  Many  speci- 
mens of  (Esophagostoma  in  the  rectum  and  upper  colon  imbedded  in  a mass  of  partly 
coagulated  blood  mixed  with  mucus. 

In  stained  preparations  of  blood  from  the  right  heart,  of  spleen,  liver,  and  kidney, 
one  red  corpuscle  in  every  one  or  two  fields  of  the  microscope  contains  a pair  of 
pyriform  bodies.  (For  the  temperature  record,  see  page  283.) 


No.  138  (native'). 
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TEXAS  OR  SOUTHERN  CATTLE  FEVER. 


No.  139  {native). — Cow,  6 years  old,  received  August  30,  1890,  from  Prince  George 
County,  Md.,  and  exposed  in  field  II  (Texas  cattle  with  ticks). 

September  11. — Temperature,  105.2;  pulse,  84;  respiration,  72.  Red  corpuscles 
5,285,000.  In  fresh  preparations  of  blood  a comparatively  large  number  of  corpus- 
cles contain  bright  motile  points,  perhaps  10  or  more  in  each  field.  In  stained  prepa- 
rations no  abnormal  elements  detected. 

September  13. — Cow  dead  this  morning.  Some  animal  heat  still  present  in  the 
body.  Quite  sick  yesterday  evening,  but  still  on  her  feet. 

Autopsy : Animal  weighs  about  700  pounds.  A small  number  of  quite  small  ticks 
attached  to  body.  Blood  from  a subcutaneous  vein  was  examined  at  9 :50  a.  m.  In 
fresh  preparations  a considerable  number  of  corpuscles  contain  the  bright  bodies. 
A small  number  contain  each  one  or  two  roundish  pale  bodies  1 to  2 in  diameter. 

In  stained  preparations  about  10  per  cent  of  the  corpuscles  are  infected.  The 
parasites  are  not  all  of  the  same  age.  Some  are  round  bodies  0.7  to  0.8  p in  diameter, 
situated  near  or  at  the  periphery  of  the  corpuscle.  Usually  but  one  in  a corpuscle. 
In  a small  percentage  the  parasites  are  in  pairs,  from  1 to  2 in  diameter,  slightly 
pear  shaped  and  more  centrally  situated. 

In  blood  from  the  heart  the  fresh  preparations  show  numerous  corpuscles  contain- 
ing the  bright  bodies  as  well  as  the  larger  pale  parasites.  The  stained  preparations 
do  not  differ  from  those  obtained  from  the  blood  of  the  subcutaneous  vems. 

Lungs  not  fully  collapsed.  The  small  anterior  lobes  somewhat  hyperaemic  and 
emphysematous. 

Heart  shows  more  or  less  ecchymosis  under  epicardium  of  left  ventricle,  with  pete- 
chise  on  the  fat  at  the  base.  In  both  ventricles  a small  clot  with  some  fluid  blood. 
Extensive  extravasation  under  endocardium  of  the  left  ventricle.  One  small  area 
in  the  right.  Myocardium  normal. 

Spleen  weighs  4-^  pounds ; engorged,  very  friable.  The  pulp  has  a dark-red  glisten- 
ing appearance,  obscuring  Malpighian  bodies  entirely. 

Liver  weighs  16  pounds;  enlarged,  edges  rounded.  Much  blood  flows  from  the 
hepatic  veins  on  section.  In  the  larger  ones  are  occluding  thrombi  6-7*"'"  in  diame- 
ter, some  branched.  They  are  mottled  grayish  and  dark  red  and  appear  to  be  com- 
posed chiefly  of  blood  plates.  In  teased  preparations  and  fresh  sections  of  liver 
tissue  the  bile  injection  is  found  generalized  and  the  fatty  degeneration  coextensive 
with  it.  Occasionally  minute  red  needle-like  crystals  observed.  In  sections  of 
liver  tissue  (hardened  in  alcohol  and  embedded  in  cliloroform  paraffin)  staiued  in 
hfematoxylin,  the  trabecular  armugcment  of  the  parenchyma  has  largely  disap- 
peared. The  cell  protoplasm  is  finely  vacuolate<l  in  some  ])laces.  In  others  the 
vacuoles  are  quite  large.  There  is  more  or  less  nuclear  disintegration  over  the  inner 
zones  of  the  lobule.  Cells  with  normal  and  partly  degenerated  nuclei  and  some 
without  nuclei  are  intermingled. 

In  the  gall  bladder  about  one  pint  of  bile,  which  holds  in  suspension  an  abundance 
of  yellowish  flocculi,  but  still  flows  readily. 

Kidneys  show  intense  congestion  throughout.  All  capillaries  gorged  with  blood. 
In  tubules  lumps  of  yellowish  pigment.  In  sections  of  kidney  tissue  (hardened  in 
Muller’s  fluid  and  embedded  in  chloroform  paraffin)  stained  in  Inematoxylin,  the 
parenchyma  appears  undisturbc<l  by  pathological  changes.  In  all  the  capillaries  of 
the  glomeruli  and  the  tubules  which  are  distended  with  red  corpuscles,  the  latter 
quite  invariably  contain  each  one  or  two  parasites.  Urine  in  bladder  (2  to  3 quarts) 
has  a deep  port-wine  color  and  is  quite  opaque.  A faint  light  transmitted  through 
alayerf  inch  deep.  Specific  gravity  1027.  Alkaline.  Acetic  acid  gives  an  abun- 
dant ffocculent  precipitate.  With  Esbach  test  2.1  per  cent  albumen  present. 

Digestive  tract:  Contents  of  third  stomach  dry  and  hard.  Mneosa  of  fourth 
stomach  is  of  a dark,  bliiish-])ink  color.  Worm  pits  abundant.  In  the  pyloric  por- 
tion a considerable  number  of  erosions  with  blackish  base  and  puckered  margins. 
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The  mucosa  of  the  small  intestine  hyperiemic  and  covered  with  a thin  layer  of 
mucus. 

CjBcum  contains  soft  feces.  Mucosa  hyperaemic.  In  the  rectum  considerable  pig- 
mentation along  summits  of  longitudinal  ridges.  Feces  soft. 

In  stained  preparations  the  following  approximate  figures  of  infected  corpuscles 
were  obtained : 

In  blood  from  subcutis  and  right  heart,  10  per  cent;  in  spleen,  20  to  30  per  cent; 
in  liver,  20  to  30  per  cent;  in  kidneys,  50  per  cent;  in  addition  a very  large  number 
of  free  parasites  coming  from  disintegrated  corpuscles.  Perhaps  one-half  of  the 
infected  corpuscles  contain  each  a pair  of  parasites.  They  are  1 to  2 in  diameter. 
(For  the  temperature  record,  see  pp.  274,  275,  and  276.) 

No.  140  {native). — ^Heifer,  2 years  old,  from  Prince  George  County,  Md.  Received 
September  9,  1890,  and  placed  in  box  stall  on  a neighboring  farm  on  which  Texas 
fever  had  never  existed.  The  animal,  therefore,  has  not  been  on  the  station  grounds. 
Blood  corpuscles,  6,047,000.  In  several  preparations  of  fresh  blood  a small  number 
(perhaps  a dozen  found  in  a preparation  after  a little  searching)  of  bright  bodies 
observed  within  corpuscles,  some  in  motion. 

Several  thousand  young  ticks,  hatched  three  to  four  days  ago,  were  placed  on  the 
thighs,  udder,  and  flank  of  this  heifer,  which  was  thrown  for  this  j)urj)ose.  (See  also 
No.  137.) 

September  22. — Temperature,  105.5;  pulse  and  respiration,  96.  Corpuscles, 

5.790.000.  The  number  of  bright  intraglobular  bodies  increased.  Several  small 
parasites  observed  within  corpuscles  in  dried  and  stained  preparations.  Animal 
well  covered  with  young  ticks  the  size  of  hemp  seeds. 

September  27. — Temperature,  104.4;  pulse,  84;  respiration,  96.  Corpuscles, 

2.800.000.  Tend  to  crenate  and  shrivel.  Bright  bodies  diminished  in  number.  No 

parasites  detected.  The  urine  examined  to-day  is  normal.  The  amount  of  carbon- 
ates diminished. 

September  30. — Temperature,  102.5;  pulse,  96;  respiration,  78.  Corpuscles, 

2,628,500.  A considerable  number  of  macrocytes  now  present.  In  general  the  cor- 
puscles show  a tendency  to  crenate.  In  fresh  preparations  a moderate  number  of 
intraglobular,  rather  large,  paired  parasites  are  detected.  In  stained  preparations 
about  i to  1 per  cent  of  the  corpuscles  are  infected  with  large  parasites.  There  are 
also  about  2 per  cent  of  the  cells  punctate,  and  a smaller  number  are  diffusely  stained. 
Brought  to  experiment  station  to-day  and  placed  in  a stall  in  the  barn. 

October  2. — Found  dead  in  her  stall,  with  head  drawn  back  and  to  one  side.  Con- 
siderable heat  still  in  body. 

Autopsy  at  10  a.  m. : Animal  more  or  less  wasted  by  the  disease;  weighs  about  500 
pounds.  On  thighs,  udder,  neck,  and  shoulders  a large  number  of  ticks,  some  full- 
grown  and  ready  to  drop  off;  others  just  completing  the  last  molt. 

Lungs  retain  expanded  form  when  thorax  is  opened.  One  of  smaller  lobes  on  the 
right  slightly  hyperaemic.  In  both  bronchi  are  firm,  dark  blood  clots,  extending 
into  branches.  There  is  no  blood  in  the  mouth  or  upper  air  passages  nor  in  the 
oesophagus.  The  source  of  the  blood  not  discoverable. 

Heart:  Ecchymoses  on  the  left  ventricle,  with  marked  injection  of  the  smallest 
vessels  visible  to  the  naked  eye.  The  right  heart  contains  a firm,  dark  clot  extending 
through  auricle  into  large  veins.  Left  contains  a small  clot,  quite  firmly  contracted. 
Fatty  degeneration  of  fibers  pronounced. 

Spleen  weighs  3|  pounds.  Parenchyma  soft  and  yielding ; congested.  Malpighian 
bodies  prominent.  Very  little  pigment  observed  in  teased  preparations. 

Liver  weighs  about  11  pounds.  More  or  less  enlarged.  Parenchyma  of  a pale 
brownish-red  color ; texture  still  firm.  In  the  hepatic  veins  a considerable  quantity 
of  fluid  blood.  In  sections  of  fresh  tissue  the  bile  injection  appears  only  in  small 
patches,  accompanied  by  extensive  fatty  changes.  In  the  remainder  of  the  paren- 
chyma the  hepatic  cells  contain  much  pigment  in  the  form  of  granules  barely  visible 
at  500  diameters. 
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About  400  cubic  centimeters  of  very  thick,  turbid  bile  in  the  gall  bladder,  holding 
a large  quantity  of  yellowish  flocculi  in  suspension. 

The  kidneys  are  very  pale  throughout,  and  quite  flabby  to  the  touch.  In  fresh 
sections  no  marked  changes  in  the  epithelium  observed. 

The  bladder  contains  f liter  of  light  claret-colored  urine.  Faintly  alkaline;  spe- 
cific gravity,  1012.  Slight  flocculent  precipitate  after  boiling. 

Digestive  tract : Contents  of  third  stomach  somewhat  firm.  In  fourth  stomach 
from  1 to  2 liters  of  a turbid  liquid.  Mucosa  quite  pale  and  free  from  anatomical 
changes.  In  duodenum,  bile-staining  marked.  Occasional  patches  of  vascular  injec- 
tion. In  the  walls  of  the  ileum  worm  tubercles.  The  mucosa  normal.  Soft  feces 
present. 

In  the  caecum  a large  quantity  of  soft  feces;  colon  and  rectum  empty.  Mucosa 
throughout  unaffected. 

In  the  various  organs  infected  corpuscles  are  present,  but  in  small  numbers.  The 
parasites  are  roundish,  about  1.5  yu  in  diameter.  Fully  one-half  of  the  infected  cor- 
puscles contain  two,  the  rest  one  parasite.  Their  distribution  is  as  follows : Heart’s 
blood  very  few ; spleen  2 to  3 per  cent ; liver  and  kidneys  5 to  10  per  cent.  (For  tem- 
perature record,  see  p.  283.) 

No.  14:2  {native). — Heifer,  1 year  old  when  received,  September  16,  1890,  from 
Prince  George  County,  Md. 

Blood  was  taken  on  this  day  from  heart  of  No.  90  about  one-half  hour  after  death. 
This  was  beaten  in  a sterile  bottle  with  sterile  glass  rods  and  kept  at  35^  to  40^^  C.  in 
a warm  chamber  from  2 to  3 :30  p.  m. 

The  left  external  jugular  vein  of  No.  142  was  exposed  by  making  an  incision 
through  the  skin  1^  inches  long.  The  needle  of  a syringe  was  made  to  puncture  the 
wall  of  the  vein  made  tense  at  the  root  of  the  neck  by  pressure,  and  7 cubic  centime- 
ters of  blood  injected  slowly.  Three  stitches  were  used  to  bring  together  the  edges 
of  the  skin  incision.  The  animal  was  placed  in  the  same  inclosure  with  No.  Ill 
(field  I)  and  a healthy  control  animal.  No.  143,  from  the  same  source,  was  placed 
with  it.  The  wound  healed  quickly  and  normally.  The  following  table  gives  the 
result  of  the  examinations  of  the  blood.  The  complete  temjierature  record  may  be 
found  on  page  275 : 

No.  142  {native). 


Date. 

Number 
of  red  cor- 
puscles. 

Parasites  in  red  corpuscles. 

Condition  of  red  corpuscles. 

Temper- 

ature. 

In  fresh 
prepara- 
tions. 

Dried  and  stained. 

In  fresh  prepara- 
tions. 

Dried  and  stained. 

1890 

Sept.  16 
Sept.  22 
Sept.  24 
Sept.  29 
Oct.  4 

Oct.  8 
Oct.  22 
Nov.  4 

6, 890, 000 
5, 430,  000 

4,  562,  500 
5,274  500 

3,  902, 400 

5,  983,  606 

4,  333,  000 

5,  586,  000 

102. 2 
100. 8 
101.8 
102.6 
100.2 

102.  5 
101.8 
102 

None  . .. 

None 

Normal 

Normal 

Two  doubtful  forms 
None 

. . . do 

A few  macrocytes  . . 
Normal 

None  ... 

do 

Several  parasites  of 
it  regular  form. 
None 

do 

do 

None  - 

flo 

A few  macrocytes . 
do 

A few  macrocytes  . . 

do ’. 

. . . do 

do  . 

. . do 

do 

do 

No.  14S  (native). 
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No.  144  (noiive). —Cov,-,  8 years  old,  received  September  17,  1890,  from  Maryland,  and 
placed  in  wooded  Field  X (Fig.  0,  p.  102).  On  this  day  a considerable  number  of 
ticks  hatched  in  the  laboratory  were  placed  on  this  animal.  The  hatching  began 
September  4 and  continued  several  days.  (See  also  Nos.  137  and  140,  to  which  ticks 
from  the  same  lot  were  applied.) 

September  18,  11 :30  a.  m.— Temperature,  101.2.  Red  corpuscles,  6,299,000 ; normal. 
In  fresh  blood  a few  corpuscles  contain  bright  motile  bodies.  Nothing  detected  in 
stained  preparations. 

September  25. — A second  lot  of  young  ticks  placed  on  this  animal. 

September  29.— Temperature,  106.2;  pulse,  54;  respiration,  27.  Red  corpuscles, 
4,934,000.  In  fresh  preparations  a few  corpuscles  contain  bright  motile  bodies.  In 
one  corpuscle  a large  parasite.  In  stained  preparations  about  one  infected  corpuscle 
in  every  two  or  three  fields.  The  contained  parasite  is  irregularly  roundish  and 
about  1 jii  in  diameter.  A large  number  of  small  ticks  visible  between  thighs  and  on 
escutcheon. 

October  3. — Cow  found  dead  this  morning;  seen  alive  yesterday  at  5 p.  m. 

A utopsy  notes. — Body  in  fairly  good  condition,  weighing  about  550  pounds.  A large 
number  of  ticks  on  the  inside  of  the  thighs  down  to  hocks,  on  the  escutcheon,  and 
udder;  a few  on  neck,  shoulders,  and  in  the  axilla. 

Heart. — A considerable  number  of  punctiform  hemorrhages  under  the  epicardium 
of  both  ventricles.  In  the  right  ventricle  a small  dark  clot  and  some  fluid  blood. 
In  the  left,  which  is  quite  firmly  contracted,  a little  clotted  blood.  Much  extravasa- 
tion under  the  endocardium  of  this  ventricle;  especially  marked  on  the  papillary 
muscles. 

In  blood  from  the  heart  examined  fresh  a small  number  of  coiq)uscles  contain 
motile  and  nonmotile  bright  bodies.  Several  contain  the  large  stage  of  the  Texas- 
fever  parasite.  Examination  made  unsatisfactory,  owing  to  ])Ost-mortem  shriveling 
and  distortion  of  the  red  corpuscles. 

Lungs  only  partially  collapsed,  slightly  congested,  and  mdematous.  Trachea  and 
bronchi  coated  with  fine  froth  ; mucosa  of  trachea  reddened. 

Spleen  weighs  4^  pounds.  Under  the  capsule  several  large  patches  of  extravasa- 
tion. Pulp  very  soft,  dark.  Usual  markings  no  longer  visible  on  section.  Very 
little  pigment  detected  under  microsco])e. 

Liver  weighs  about  12^  pounds.  Pale  yellowish  brown.  On  section,  the  yellow- 
ish color  very  marked.  The  cut  ends  of  the  he})atic  vessels  discharge  thick  blood. 
On  the  various  surfaces  are  seen  irregular  yellow  sj)ots  about  4 inch  in  diameter, 
which  correspond  to  yellow  foci  extending  into  the  liver  tissue  for  i to  ^ inch.  In 
fresh  sections  under  the  microscope  about  | of  each  lobule  has  its  bile  capillaries 
distended  with  bile,  accompanied  by  extensive  fatty  degeneration.  The  yellow  spots 
above  mentioned  represent  masses  of  tissue  couqdetely  degenerated.  Numerous 
microscopic  blood-red  needle-like  crystals  in  the  fresh  tissue.  (Plate  iii.  Fig.  2.) 

In  the  gall  bladder  the  bile  is  very  thick  with  solids  and  mucus,  so  that  it  scarcely 
flows  when  poured. 

Kidneys  uniformly  and  dec]dy  congested.  In  the  convoluted  tubes  of  cortex  a 
large  quantity  of  fine  yellowish  pigment  may  be  seen  in  fresh  sections.  In  the 
bladder  over  three  pints  of  urine,  having  a deep  j)oi  t-wine  color.  It  is  barely  trans- 
lucent in  a f-inch  test  tube.  Feebly  alkaline.  Specific  gravity,  1015.  Heavy  floc- 
culent  precipitate,  with  acetic  acid  in  the  cold.  About  0.6  per  cent  albumen  present. 
In  the  various  organs  and  tissues  examined  stained,  the  inti’aglobular  ]>arasites 
appear  as  round  coccus-like  bodies,  cither  one  or  two  in  a cori)uscle  from  1 to  1.5  p 
in  diameter.  The  infected  cor])uscles  .are  scai'ce  in  blood  from  heart;  in  the  spleen 
there  are  ahout  2 per  cent.  'I’hey  are  slightly  more  abundant  in  the  liver.  In  the 
kidney  there  are  from  20  to  30  |)er  (5ent.  Besides  these  ])arasit(\s  there  are  lua'scnt 
large  post-mortem  bacilli,  in  small  numb(u-s  in  the  blood  and  8i)lc('n,  abundant  in  liver 
jind  kidney.  (For  temperature  record,  see  p.  283.) 


Ko.  145  (native). 
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Xo.  15-t  (nalirc). — If(ii(er,  1 year  old,  received  Miircli  115,  ISDl,  from  the  District 
ot‘  (Columbia.  In  May,  ])laced  in  wooded  field  No,  X,  with  several  North  Carolina 
cattle  of  1889  and  1890.  ('I'he  disease  was  induced  in  this  animal  by  ticks  which 
wintered  over  from  the  fall  of  1890.) 

Se])tember  1, 1891. — d’emperatnre,  103.7 ; pulse,  132  (due  to  chasing) ; respiration,  51. 
The  animal  to-day  is  thin  and  weak.  A considerable  number  of  ticks  of  various 
stages  on  the  thighs  and  udder.  Condition  of  the  blood : Ped  corpuscles  2,075,400. 
In  the  fresh  jw-eparat  ion  of  blood  from  skin  probably  20  per  cent  of  the  corpuscles  are 
enlarged  (macrocytes).  One  intraglobiilar  bright  body  and  one  Inematoblast  de- 
tected in  one  fresh  pre])aration.  In  several  stained  preparations  a large  percentage 
of  the  macrocytes  are  either  uniformly  tinted  or  else  punctated.  After  a long  searcdi, 
several  large  j)yriform  parasites  detected  within  corpuscles. 

September  7. — Temperature,  103,2;  pulse,  96;  res]tiration,  .52.  Red  corpuscles, 
3,433,300;  white  corpuscles,  10,000.  Fully  30  pc'r  cent  are  larger  than  normal. 
Tinted  and  punctated  forms  have  disai)peared. 

October  6. — A few  large  ticks  on  animal.  Temperature,  100 ; ])ulse,  85 ; respiration, 
42.  Red  corpuscles,  4,161,800;  white,  10,909.  A considerable  number  are  macrocytes. 
In  stained  preparations  nothing  abnormal  besides  the  variation  in  size. 

November  4, — Temperature,  100.6;  pulse,  72;  respiration,  24.  Red  corpuscles, 
6,984,000;  white  corpuscles,  18,781.  Nothing  abnormal  in  stained  and  fresh  prepa- 
rations. 


JVo.  158  (native). 
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No.  162  (nature). — Cow,  iisj^o  6 years;  received  September  1,  1891,  from  Maryland. 
Placed  in  uninfected  field  XII. 

September  26. — Animal  first  observed  dull  and  refusing-  to  eat. 

September  28. — Temperature  above  104°  F.  The  animal  is  very  weak,  disinclined 
to  move,  and  remains  in  shed.  Feces  passed  in  small  quantities  at  short  intervals; 
stained  yellow  and  quite  liquid. 

September  29. — Found  dead  this  morning. 

Autopsy:  Body  fairly  well  nourished;  weighs  about  650  pounds.  No  ticks  ob- 
served, though  very  carefully  looked  for. 

In  abdomen  the  omentum  shows  injected  patches.  Under  the  serosa  of  fourth 
stomach  a patch  of  extra vasated  blood  10  inches  long  and  to  3 inches  wide. 

In  thorax,  lungs  somewhat  oedematous.  In  both  ventricles  of  heart  considerable 
fluid  blood  and  a small  clot.  Capillaries  of  heart  muscle  gorged  with  red  corpuscles. 
Fatty  degeneration  of  fibers. 

Spleen  weighs  4 pounds.  Puli)  blackish,  softened.  Usual  markings  on  section  no 
longer  visible. 

Liver  weighs  about  16  pounds.  On  surface  and  on  section  the  tissue  has  a diffuse 
yellowish  hue.  Fatty  degeneration  and  bile  injection  as  yet  slight.  In  the  gall 
bladder  about  6 ounces  of  yellowish  green  bile,  holding  an  abundance  of  flakes  in 
suspension. 

Kidneys  uniformly  congested  throughout.  All  capillaries  choked  with  red  cor- 
puscles. In  the  bladder  about  1 quart  of  urine,  having  a deep  port-wine  color. 
Specific  gravity,  1022;  reaction,  neutral.  Abundant  precipitate,  with  acetic  acid  in 
the  cold.  Esbach’s  test  gives  3 per  cent  albumen.  In  uterus  a foetus  about  6 
months  old. 

Stained  cover-glass  preparations  from  the  blood  and  tissues  show  an  extensive  in- 
fection of  red  corpuscles  with  Texas-fever  parasites.  The  parasites  are  mainly 
roundish,  either  single  or  in  pairs,  and  not  yet  full  grown.  Their  approximate  num- 
bers may  be  given  as  follows: 

Per  cent. 


Blood  from  subcutaneous  vein,  about 5 

Blood  from  heart,  about 5 

'Blood  from  marrow  of  rib,  about 5 

Spleen  10 

Liver  tissue 40-50 

Kidneys 70-80 

Heart  muscle  (capillary  l)lood) 30 


No.  163  (native). — Cow,  6 years  old,  received  May  7,  1891,  from  Maryland. 

July  2. — Placed  in  field  VI  (North  Carolina  cattle  with  ticks). 

August  13. — Temperature,  102.3;  pulse,  54;  respiration,  48.  Red  corpuscles, 
5,000,000.  A small  number  of  corpuscles  contain  bright  bodies.  Stained  prepara- 
tions negative. 

August  24. — Temperature,  106.8;  pulse,  66;  respiration,  57.  Corpuscles,  3,388,800. 
In  fresh  preparations  a moderate  number  of  corpuscles  containing  bright  bodies. 
They  vary  in  size  from  barely  visible  points  to  4 p in  diameter  (x  680).  The  small- 
est are  most  active,  although  all  sizes  are  observed  to  change  their  place  within  the 
corpuscles.  In  stained  preparations  a very  few  corpuscles  contain  each  a pear- 
slnqied  parasite. 

August  25. — Animal  is  dull,  quite  weak,  and  losing  flesh  rapidly.  Temperature, 
107;  pulse,  80;  respiration,  24.  Corpuscles,  2,645,000.  The  blood  from  the  skin,  ex- 
amined fresh,  contains  corpuscles  with  bright  bodies  and  some  which  contain  the 
pale,  pear-shaped  ])arasites.  Those  containing  the  latter  have  a degenerated  appear- 
ance. Amceboid  changes  detected  on  the  warm  stage. 

Killed  l)y  a blow  on  the  head  at  11.45  a.  m.,  and  the  autopsy  made  immediately. 

Weight  of  animal  about  500  pounds.  A large  number  of  ticks  on  the  escutcheon 
and  inner  surface  of  thighs;  they  are  especially  abundant  on  the  escutcheon,  where 
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they  crowded  close  together  over  an  area  (>  inches  long  by  2 inches  wide;  on  the 
abdomen  and  thighs  they  average  about  4 to  the  Sfiuare  inch.  A considerable  iinm- 
ber  are  attached  to  the  neck,  in  front,  from  the  larynx  to  the  sternnm. 

In  abdomen  the  omeutnm  over  the  ]>annch  shows  numerous  hyperuimic  patches. 

Heart  and  lungs  normal.  Strongyli  in  the  bronchi. 

Spleen  weighs  2f  pounds;  engorged  with  blood-corpuscles  as  shown  on  the  cut  sur- 
face, which  has  a blackberry -jam  color.  Trabecula}  and  Malpighian  bodies  barely 
visible.  Several  specimens  of  an  unknown  filaria  in  the  connective  tissue  between 
spleen  and  paunch.  In  the  pulp,  examined  fresh,  a little  pigment  in  irregular  lumps. 
Liver  weighs  14  pounds;  it  appears  slightly  enlarged  and  paler  than  in  the  normal 
condition,  both  on  surface  and  on  section.  In  fresh  sections  the  intralobular  capil- 
laries are  found  filled  with  corpuscles,  the  cells  somewhat  clouded  and  containing 
very  minute  pigment  particles.  Bile  injection  and  fatty  degeneration  absent.  The 
bile,  although  darker  than  in  health,  contains  no  llocculent  matter.  The  mucosa  of 
the  fourth  stomach  quite  uniformly  reddened  throughout;  it  is  beset  with  paler 
spots  from  2 to  8 to  a square  inch  (probably  the  places  where  Strotigi/hin  Ostertagi 
is  encysted).  Strongylus  coniortus  abundant.  The  villi  of  the  small  intestine  are 
injected,  the  injection  diminishing  in  intensity  from  above  downward.  Mucosa  of 
c»cum  pigmented  along  the  summits  of  the  longitudinal  folds.  Colon  and  rectum 
normal. 

Kidneys  uniformly  and  intensely  congested.  Capillaries  distended  with  red  cor- 
puscles. The  urine  in  bladder  of  a dark  port-wine  color.  Specific  gravity,  1,020. 
Alkaline.  An  abundant  brownish  precipitate  when  acetic  acid  is  added.  With  Es- 
haclds  test,  0.3  per  cent  albumen. 

A large  number  of  dried  and  stained  preparations  from  blood  and  the  f^ssues  of 
various  organs  were  examined  to  determine  the  relative  abundance  of  the  infected 
corpuscles.  The  parasites  were,  as  a rule,  in  pairs  within  the  corpuscles,  each 
containing  one,  very  rarely  two  pairs.  In  form  they  were  quite  invariably  pear- 
shaped.  A few  were  roundish,  and  of  these  there  was  hut  one  in  a corpuscle. 
The  relative  distribution  is  a])proximately  as  follows; 

Marrow  of  rib,  very  few  infected  corpuscles. 

Skeletal  muscles,  very  few  infected  corpuscles. 

Blood  from  skin,  very  few  infected  corpuscles. 

Blood  from  left  heart,  2 to  3 per  cent;  blood  from  right  heart  fewer  than  in  preced- 
ino-;  blood  from  lung  tissue,  2 to  3 per  cent;  s])leen  ])ulp,  5 per  cent;  liver  tissue,  10 
to  20  percent;  kidney  tissue,  10  to  20  ]>er  cent;  hyperaunic  spots  on  omentum,  50 
per  cent;  heart  muscle,  50  per  cent  and  many  free  forms. 

At  the  autopsy  many  fresh  preparations  from  the  various  regions  of  the  body  were 
likewise  scrutinized.  In  addition  to  the  pear-shaped  pairs  within  corj)uscles  the 
minute  bright  bodies  were  always  detected.  (For  temperature  record,  see  p.  286.) 

No.  1G4  {native). — Cow,  7 years  old,  received  May  7, 1801,  from  Maryland. 

July  2. Placed  in  held  XT  (North  Carolina  cattle  without  ticks). 

August  26.— Temi)eraturc,  106.4  ; pulse,  03;  respiration,  100.  Corpuscles  4,142,800. 
In  fresh  ])reparation,  a few  bright  motile  intraghdnilar  bodies.  No  large  parasites 
seen.  In  stained  pre])arations,  after  a long  search,  two  intraglobular  forms  of  irreg- 
ular outline  seen. 

August  31. — Temperature,  102;  jmlse,  64;  resjiiration,  41.  A large  number  of  small 
ticks  on  animal.  Skin  practically  bloodless,  so  that  many  incisions  were  made  be- 
fore a drop  of  blood  could  be  obtained.  Red  corpuscles,  1,661,000.  Hoth  fresh  and 
stained  ]»reparations  negative  as  regards  parasites.  Animal  quite  sick. 

September  2. — Animal  very  weak,  lying  down  and  unable  to  rise.  Has  lost  Hesh 
rapidly  within  the  j)ast  four  days.  Feces  bile-stained.  Temperature,  08 ; pulse,  78; 
respiration,  20.  In  two  fresh  ])rei>arations  only  three  infected  <*orpnscles  detected 
after  a long  search.  There  are  present  about  10  per  cent  of  macrocytes,  some  fully 
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twice  the  diameter  of  normal  red  cor])uscles.  When  stained  a few  tinted  corjuiscles 
and  some  Inematoblasts  detected. 

Se])tember  8. — Found  dead  early  this  morning. 

Autopsy,  0 a.  m.:  A few  ticks  on  thighs  and  udder.  Rather  strong  odor  of  decom- 
]»osition  when  abdomen  opened. 

Thorax.  Heart  appears  pale  and  tlahhy.  In  both  sides  large,  dark  soft  clots. 
Cloudy  swelling  of  muscular  tissue.  Lungs  oidematous.  Interlobular  emphysema 
in  right  principal  lobe. 

Abdomen.  Spleen  weighs  4 pounds.  Very  soft  and  flabby.  Pulp  diffluent.  Con- 
siderable amount  of  pigment  in  lumps  and  granules. 

Liver  w^eighs  15|  pounds.  Enlarged  and  flabby  to  the  touch.  C'olor  markedly 
pale  yellowish,  with  occasional  s})ots  of  deei)er  yellow  sprinkled  throughout  paren- 
chyma. On  closer  ins])ection,  the  yellowish  color  is  limited  to  the  inner  zones  of 
the  acini.  The  cut  surface  has  thus  a mottled  appearance.  In  fresh  sections  much 
fatty  degeneration  of  the  hepatic  cells,  many  of  which  contains  lumps  of  pigment. 
Very  little  bile  injection. 

Gall  bladder  contains  over  a pint  of  very  thick,  viscid  bile,  holding  in  suspen- 
sion a large  amount  of  flocculent  matter. 

Kidneys  pale  and  flabby.  Pelvis  ecchymosed.  No  distinct  j)athological  changes 
observed  in  fresh  sections.  Very  little  pigment  in  the  epithelium.  Bladder  empty. 

Paunch  nearly  empty.  Contents  of  third  stomach  more  or  less  dry,  impacted. 

Microscopic  examination  of  dried  and  stained  cover-glass  preparations  gave  the 
following  result : 

Blood  from  the  heart  contained  large  post-mortem  bacilli,  but  no  parasites.  Blood 
from  the  subcutis  equally  negative. 

In  the  spleen  no  parasites  but  bacilli  present.  In  the  kidney  and  liver  very  few 
blood  corpuscles;  many  bacilli  but  no  parasites. 

In  the  uterus  a foetus  7 months  old  was  found.  Skin  stained  bright  yellow  over 
the  entire  body.  In  blood  from  the  heart  and  in  spleen  pulp  no  parasites  were  de- 
tected. (For  temperature  record,  see  p.  287.) 

No.  165  (native). — Heifer,  two  and  one-half  years  old;  received  June  22, 1891,  from 
Maryland.  On  August  29  it  received  into  the  l ight  jugular  vein  ten  cubic  centi- 
meters of  fluid  made  by  crushing  ticks  one  and  one-half  months  old  in  sterile  water 
and  passing  the  fluid  through  a Pasteur  filter.  (See  also  No.  188.)  Up  to  October 
20  no  signs  of  disease  could  be  discovered,  as  is  shown  by  the  following  table  of  the 
blood  examination.  The  temperature  record  will  be  found  on  page  287. 


Date. 

Number  of  red 
corpuscles. 

Parasites  in  red  corpuscles. 

Condition  of  red  cor- 
puscles. 

Tem- 

pera- 

ture. 

's 

Cm 

Res- 

pira- 

tion. 

In  fresh  prepara- 
tions. 

Dried  and 
stained. 

In  fresh 
preparations. 

Dried  and 
stained. 

1891. 

July  25 

5,  233, 700 

Some  bright  bodies. 

Negative  . 

Normal 

Normal. . 

103.4 

72 

72 

Aug.  29 

5, 854, 000 

One  bright  bodv 

do 

do 

. .do 

101. 0 

54 

36 

5,  545,  000 

do 

. . fl  o 

101.0 

78 

42 

(white  12,  727) 

Sept.  10 

5,  673,  000 

One  bright  body 

....do  

Normal 

..do 

101.6 

68 

48 

(white  9, 615) 

Sept.  18 

5,  384,  600 

(io 

. . do 

102.  6 

84 

54 

(white  15,  384) 

Oct.  15 

5, 188, 400 

One  bright  body 

do 

Normal 

. . do 

101.  5 

72 

36 

i\^o.  166  {native). 
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Xo.  168  (native). 
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Xo.  169  (native). — Cow,  8 years  olfl,  received  May  28,  1891,  from  Maryland. 

September  1. — Placed  in  lield  VI  (North  Carolina  cattle  with  ticks).  Tempera- 
ture, 101. d;  pulse,  60;  resi)iratiou,  12.  Red  cori)U8cles,  5,423,000.  Fresh  and  staine<l 
preparations  show  nothing  abnormal. 

September  7. — Temperature,  101.2;  pulse,  60;  respiration,  60.  Red  corpuscles, 
4,966,600;  white,  10,000.  A few  ticks  and  many  lice  on  this  animal. 

September  12. — Temperature,  103.4;  pulse,  72;  respiration,  48.  Red  corpuscles, 
4,335,400;  white,  12,903.  Nothing  abnormal  in  fresh  and  stained  preparations. 

September  14. — Found  dead  early  this  morning;  abdomen  distended  with  gas. 
Autopsy  a few  hours  later. 

Animal  weighs  about  900  pounds.  A large  number  of  small  ticks  on  thighs, 
escutcheon,  udder,  neck,  and  axilla.  On  removing  the  skin  a small  tumor  observed 
in  the  left  flank,  which  proves  to  be  a hernia  of  a coil  of  the  ileum.  Slight  extrava- 
ation  surrounding  the  opening  in  abdominal  muscles.  The  peritoneum  covering  sac 
very  hyperaimic,  similarly  the  mucous  membrane  of  the  involved  coil.  No  strangu- 
lation. The  protrusion  probably  occurred  a short  time  before  death. 

Heart  shows  punctiform  ecchymosos  over  left  ventricle.  A small  white  clot  in  this 
cavity.  The  right  ventricle  contains  a large  dark  clot.  Lungs  oedematous. 

Spleen  weighs  3i  pounds.  Pulp  soft;  not  so  dark  as  in  the  average  case  of  this 
disease. 

Liver  weighs  13  pounds.  Advanced  post-morlem  changes.  In  the  gall  bladder 
some  turbid  bile. 

Kidneys  apparently  unchanged.  Bladder  contains  a small  quantity  of  turbid 
urine  free  from  haemoglobin.  It  is  alkaline  and  contains  much  albumen. 

Digestive  tract.  Contents  of  third  stomach  dry,  and  somewhat  impacted.  Fourth 
stomach  normal.  Mucosa  of  upper  jejunum  and  of  a portion  of  caeciim  markedly 
injected.  The  other  portions  normal,  with  exception  of  the  x>rolapsed  portion  of 
ilenm. 

The  various  tissues  show  advanced  post-mortem  changes,  and  contain  large  post- 
mortem bacilli.  Intraglobular  parasites  are  very  scarce  in  all  the  organs.  Those 
present  have  the  usual  roundish  form  as  found  in  the  dead  animal,  and  occur  singly 
or  in  pairs.  (For  temperature,  see  p.  286.) 

No.  no  (native). — Heifer,  1 year  old  received  June  6,  1891.  Kept  in  field  XII. 

September  30. — Temperature,  101.8;  pulse,  60;  respiration,  40.  Red  corpuscles, 
4,300,000;  white,  12,000.  Nothing  abnormal  in  fresh  and  stained  preparations. 
This  animal  was  not  used  in  any  experiment,  but  its  blood  was  examined  on  this 
date  owing  to  the  unexpected  appearance  of  Texas  fever  in  this  field  at  this  time. 

No.  172  (Southern). — Cow,  6 to  7 years  old,  received  July  2,  1891,  from  near  New 
Berne,  N.  C.,  and  placed  in  field  VI  (North  Carolina  cattle  with  ticks). 

December  21. — Removed  and  sold. 

No.  173  (Sontherii). — Cow,  3^^  years  old,  received  July  2,  1891,  from  near  New  Berne, 
N.  C.,  and  placed  in  field  XI  after  the  ticks  had  been  carefully  x)icked  off  by  hand. 
(North  Carolina  cattle  without  ticks.) 

December  21. — Removed  and  sold. 

No.  174  (Southern). — Heifer,  3i  years  old,  received  .July  2, 1891,  from  near  New  Berne, 
N.  C.,  and  placed  in  field  VI  (North  Carolina  cattle  with  ticks). 

December  21. — Removed  and  sold. 

No.  175  (Southern). — Cow,  4 years  old,  received  July  2,  1891,  from  near  New  Berne, 
N.  C.,  and  placed  in  field  XI,  after  the  ticks  had  been  carefully  picked  off"  by  hand 
(North  Carolina  cattle  without  ticks). 

December  21. — Removed  and  sold. 

No.  176  (Southern).— Cow,  6 years  old,  received  July  2,  1891,  from  near  New  Berne, 
N.  C.,  and  placed  in  field  XI  after  the  ticks  had  been  carefully  picked  off’  by  hand.. 

December  21. — Removed  and  sold, 
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No.  177  {Sonihern). — Cow,  5 years  old,  received  July  2,  1801,  from  near  New  Berne, 
N.  C.,  and  placed  in  lield  VI  (North  Carolina  cattle  with  ticks). 

October  20. — Removed  and  sold. 

No.  178  (Southern). — Cow,  4 years  old,  received  July  2,  1891,  from  near  New  Berne 
N.  C.,  and  placed  in  held  VI  (North  Carolina  cattle  with  ticks). 

December  21. — Removed  and  sold. 

No.  179  (Southern). — Cow,  5 years  old,  re(‘eived  July  2,  1891,  from  near  New  Berne, 
N.  C.,  and  placed  in  held  XI,  after  the  ticks  had  been  carefully  picked  off  by  hand 
(North  Carolina  cattle  without  ticks). 

December  21. — Removed  and  sold. 

No.  180  (native). — Heifer,  age  2 years,  received  July  2.5,  1891,  from  Maryland. 
Placed  in  Field  I.  From  this  date  to  August  4,  inclusive,  about  20  to  30  young  ticks 
were  placed  on  this  animal  daily.  (See  No.  158  for  source  of  ticks.) 

July  25. — Temperature,  102.4;  pulse,  80;  re.spiration,  48.  Red  corpuscles,  5,396,800. 
In  fresh  preparations  a few  corpuscles  containing  bright  bodies.  Stained  x>iepar.a- 
tions  negative. 

July  31. — Temxierature,  104 ; pulse,  70;  respiration,  30.  Corjiuscles,  4,462,700.  Fresh 
and  stained  preparations  negative. 

August  3. — Temperature,  102.1;  pulse,  60;  respiration,  30.  Corpuscles,  4,-560,000. 
Fresh  and  stained  jireparations  negative. 

August  6. — Temperature,  106.7 ; pulse,  72;  respiration,  48.  Corpuscles,  4,636,300. 
Blood  examination  negative. 

August  8. — Losing  ffesh  and  becoming  weak. 

August  10. — Animal  very  weak  and  thin.  Temperature,  107.7 ; pulse,  120;  respira- 
tion, 87.  Corpuscles,  1,864,900.  In  fresh  and  stained  preparations  a very  small  num- 
ber of  corpuscles  detected,  containing  parasites  of  medium  size. 

August  12. — Died  between  6 and  7 a.  m. 

Autox^sy  (9  a.  m.).  Animal  has  lost  considerable  flesh  since  the  beginning  of  the 
fever.  Weighs  now  about  400  pounds. 

Ticks  on  the  inner  surface  of  thighs,  on  abdomen,  and  neck.  On  the  average  about 
one  to  a square  inch.  They  are  still  small,  about  inch  long. 

Heart  surface  well  sprinkled  with  ecchymoses.  These  are  most  numerous  on  the 
left  ventricle.  Both  sides  of  the  heart  contain  ratlier  large,  dark,  firm  clots,  that  in 
the  right  being  the  larger.  Considerable  blood  extravasation  under  endocardium  of 
left  ventricle,  especially  marked  on  sex^tum. 

Lungs  somewhat  oedematous. 

Sx^lecn  weighs  2|  pounds.  Small  blood  tumors  along  the  course  of  the  A^essels 
under  capsule. 

Liver  Aveighs  10  pounds;  enlarged,  edges  rounded  off'.  The  x>aieiu‘hyma  has  a 
yellowish  hue.  When  examined  Avith  a lens  the  yellow  coloration  is  found  limited 
to  the  tissue  around  the  hexmtic  vessels.  In  fresh  sections  bile  injection  apx>ears 
restricted  to  small  areas.  Fatty  degeneration  well  advanced.  The  hexuitic  cells 
contain  lumps  of  pigment,  and  red  needle-like  crystals  are  sprinkled  over  the  sec- 
tion. Bile  in  gall  bladder  very  viscid,  and  holds  in  suspension  a large  quantity  of 
flocculent  matter. 

Kidne}^s  deeply  congested  throughout.  In  bladder  3 quarts  of  urine,  which  has  a 
light  claret  color.  8j)ecific  gravity,  1018.  Acid  reaction.  Albumen,  according  to 
Esbach,  0.2  per  cent.  On  standing,  urates  are  deposited. 

Digestive  tract : A few  hemorrhages  on  lamellae  of  fourth  stoniacli.  In  the  large, 
intestine  moic  or  less  |)ignientation  of  mucosa.  Contents  dry  and  massed  into  fine 
balls.  Intestines  otherwise  normal. 

In  preparations  of  ln\art’s  blood,  parasites  aie  rare.  They  are  in  gem*ral  roundish 
in  outline  and  but  one  within  a cori)uscle.  In  the  liver  there  aia^  about  1 to  2 ju'r 
cent;  in  the  spleen  still  less.  In  one  x^'oitaration  of  the  s))leen  pulp  a,  capillary  is 
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seen  filled  with  inieclod  corpuscles  <uily.  Each  contains  two  parasites.  In  the 
kidney  not  less  than  10  per  cnit  of  the  corpuscles  contain  either  one  or  two  parasites. 
The  largo  post-niorteiu  bacillus  is  likewise  ))ros(uit  in  small  numbers. 

Xo.  ISl  (native). — Cow,  2^  years  old,  received  August  28,  1891. 

►Septembers. — Placed  in  field  VI  (North  Carolina  cattle  with  ticks).  Tempera- 
ture, 101.fi;  pulse,  54;  respiration,  90.  Ked  corpuscles,  5,673,400.  White,  12,245. 
Nothing  abnormal  in  stained  preparations. 

►September  12. — Temperature,  101;  pulse,  72;  respiration,  60.  Ked  corpuscles, 

5.707.000.  White,  6,900.  Both  staine<l  and  fresh  preparations  negative. 

Se])tember  18. — Temperature,  106.4 ; pulse,  66;  respiration,  102.  Ked  corpuscles, 

4,184,600.  White,  7,692.  In  stained  preparations  two  corpuscles  found  infected  with 
large  parasites. 

8eptember  19. — Tem]>erature,  106.2;  pulse,  76;  respiration,  100.  Ked  corpuscles, 

2.970.000.  White,  4,477.  In  stained  ])reparations  from  one-half  to  1 per  cent  infected 
corpuscles.  From  this  animal  blood  was  withdra  wn  to-day  from  the  left  jugular  and 
injected  into  the  jugular  of  No.  185  and  186.  After  the  withdraAval  of  blood  the 
animal  refuses  to  rise.  It  was  killed  by  a blow  on  the  head  and  examined  imme- 
diately. 

Aiiiopsy  : Animal  vreighs  about  750  poTinds;  in  fair  condition.  Ticks  on  the  thighs, 
udder,  pubic  region,  abdomen,  and  axilla  in  moderate  numbers. 

Firm  attachment  of  omentum  and  slight  adhesions  of  sjAleeu  to  wall  of  abdomen. 

Heart  and  lungs  normal.  Blood  withdrawn  Ijefore  death  and  placed  in  beaker; 
clots  readily  and  firmly.  In  two  hours  much  serum  had  been  pressed  out. 

Spleen  weighs  4 pounds.  Considerably  enlarged.  Pulp,  dark  and  soft,  concealing 
Malpighian  bodies  and  trabecuhe. 

Liver  weighs  15  pounds.  Enlarged,  but  nearly  normal  in  appearance.  The  iutra* 
lobular  capillaries  are  distended  with  blood.  No  fatty  degeneration  and  Idle  injec- 
tion as  yet  noticeable  in  fresh  sections.  The  hepatic  cells  contain  minute  pigment 
granules.  Gall  l)ladder  (*outaius  about  one-half  j)int  of  bile  which  is  considerably 
darker  than  in  the  normal  state,  but  holds  only  a small  ([uantity  of  tloccnlent  matter 
in  suspension . 

Kidneys  more  or  less  congested.  In  fresh  sections  capillaries  densely  packed  Avith 
red  corpuscles.  The  urine  in  the  bladder  is  still  free  from  coloring  matter  of  the 
blood.  Specific  gravity,  1024.  Strongly  alkaline.  Trace  of  albumen. 

DigestiA-e  tract  normal. 

The  distribution  of  the  infected  corpuscles  examined  both  in  fresh  and  stained 
preparations.  In  the  tissues  the  folloAving  approximate  numbers  were  observed  : 

Blood  of  heart  and  skin,  4 to  1 percent;  spleen,  liver,  and  marroAA',  4 to  1 jAer  cent; 
kidney  20  to  30  per  cent;  heart  muscle  (capillary  blood),  50  per  cent  or  more  (Plate 
A ll,  Fig.  1),  The  par.asites  Avere  likeAvise  readily  found  in  unstained  preparations. 
In  all  of  these  corpuscles  the  bright  bodies  frecpiently  referred  to  AA^ere  present. 
The  parasites  were  all  pear-shaped,  usuallj^  a pair  in  a corpuscle.  In  the  tin  id  ex- 
l)ressed  from  the  heart  muscle  many  free  pairs  Avere  seen.  (For  temperature  record, 
see  p.  286.) 

No.  182  (native). — September  19. — A portion  of  the  heart  muscle  of  No.  181,  just 
dead,  was  cut  up  into  small  pieces  and  pounded  in  a sterile  mortar  with  normal  steril- 
ized salt  solution.  The  reddish  fluid  Avas  passed  through  filter  ]>a])er  at  1 p.  m.  and 
kept  at  95'^-10.5'^ F.  until  2 p.  m.,  Avhen  14  cc.  (one  syringe  full)  Avas  injected  into  the 
left  jugular  of  No.  182  (see,  also,  Nos.  185  and  186).  The  subso(xuent  history  of  this 
case  is  comprised  in  the  folloAviug  table: 


[Heifer,  years  old.  Received  from  Maryland  August  23,  1891,  and  placed  in  uninfected  field  II.] 
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JS\>.  tSS  (vative). — lloifer,  2^  years  old,  received  August  28,  18!)1,  from  Maryland. 
August  29. — Receives  into  riglit  jugular  vein  5cc.  of  fluid  made  by  crushing  young 
ticlts,  montbs  old,  in  sterile  water  and  filtering  tbrougb  filter  jiajier.  (See  No. 
1(5.^).)  Placed  in  field  IV. 

The  following  figures  were  obtained  before  the  injection:  Temperature,  101.2; 
pulse,  72;  respiration,  54.  Red  corpuscles,  5,770,000.  Fresh  and  stained  preiiarations 
of  blood  normal. 

Se])tember  5. — Temperature,  101.2;  jmlse,  84;  respiration,  42.  Red  corpuscles, 

5.. 588.300;  white,  11,666.  Microscopic  examination,  negative. 

Sejitember  10. — Temperature,  101;  pulse,  60;  respiration,  36.  Red  corpnseles, 

6. . 5.57. 000;  white,  9,615.  Examination  of  blood,  as  before. 

September  18. — Temperature,  102.7 ; pulse,  72;  respiration,  60.  Red  corpuscles, 

6.000. 000;  white,  14,035.  Examination  of  blood,  as  before. 

October  15. — Temperature,  101.8;  pulse,  80;  respiration,  36.  Red  corpuscles, 
6,206,800.  In  fresh  preparations,  a few  bright  bodies;  stained  preparations,  nega- 
tive. 

October  20. — No  result  to  date.  Animal  sold.  (For  temperature  record,  see  p.  287.) 
No.  1S4  (native). — Heifer,  2 years  old,  received  August  28,  1891.  Kept  in  unin- 
fected field  II. 

August  29. — Temperature,  102 ; pulse,  96;  respiration,  ,54.  Red  corpuscles,  7,530,000. 
Fresh  and  stained  preparations,  normal. 

September  15. — Placed  in  field  VI  (North  Carolina  cattle  with  ticks).  Temper- 
ature, 101.6;  pulse,  78;  respiration,  40.  Red  corpuscles,  5,826,900;  white,  5,769. 
Fresh  and  stained  preparations,  normal. 

September  29. — Temperature,  106.2;  pulse,  90;  re.spiration,  84.  Red  cor]mscles, 

4.. 350.000;  white,  10,000,  In  both  fresh  and  stained  preparations  a few  corpuscles 
found  infected  with  large  parasites. 

October  1. — Temperature,  103.2;  pulse,  108;  respiration,  60.  Red  corpuscles, 
1,822,500;  white,  6,451.  Parasites  as  on  September  29. 

October  2. — Found  dead  at  6 a.  m.  Animal  heat  not  entirely  dissipated. 

Autopsy:  Weight  of  animal,  about  .500  pounds.  Condition  still  good.  Vew  few 
ticks  on  thighs. 

In  the  abdomen  the  omentum  is  injected  in  patches. 

Lungs  slightly  oedematous.  Several  small  foci  of  red  hepatization.  In  both  heart 
cavities  a considerable  amount  of  fluid  blood. 

Spleen  weighs  31^  pounds ; enlarged;  pulp  dark  and  softened.  Liver  weighs  111 
pounds,  of  a markedly  yellowish  color  and  doughy  to  the  touch.  In  fresh  sections 
the  bile  injection  (Plate  iii.  Fig.  3)  and  the  fatty  degeneration  of  the  parenchyma 
very  extensive.  Large  bundles  of  minute  acicular  red  crystals  scattered  over  the 
section.  Gall  bladder  contains  about  10  ounces  of  very  thick  bile,  holding  much 
flocculeiit  matter  in  suspension  and  scarcely  flowing  from  the  bladder. 

Kidneys  uniformly  congested.  Pelvis  dotted  with  ecchymoses.  In  fresh  sections 
cajiillaries  observed  gorged  with  red  corpuscles.  Bladder  contains  2 quarts  of  urine 
having  a wine-red  color.  Acid.  sp.  gr.  1,018.  Al)undant  flocculemt  precipitate,  with 
acetic  acid  in  the  cold.  Albumen,  according  to  Esbach,  0.2  per  cent.  On  standing 
a slight  deposit  of  urates. 

Digestive  tract  normal. 

Stained  preparations  of  the  blood  and  organs  contained  infected  corpuscles  ap- 
proximately as  follows: 

Per  cent. 


Blood  (subcutaneous  and  cardiac) |-1 

Spleen 2-3 

Kidney  and  liver 20ormore. 

Heart  muscle 10-15 


The  parasites  are  roundish,  about  1 u in  diameter.  Some  corpuscles  contain  two, 
others  but  one.  (For  temperature  record,  see  p.  286.) 
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^ These  Texas  fever  parasites  were  probably  carried  in  the  blood  since  last  year.  See  observations  on  Southern  animals,  p.  118. 


APPENDIX. 


247 


Xo.  7S(>  (native). — Red  cow,  from  10  to  12  years  old,  rceoived  from  Maryland  8ej)- 
tend)er  1,  1801,  aud  placed  in  uninfected  field  11. 

September  8. — Temperature,  102.2 ; ])ulse,  72;  re8i>iratiou,  48.  Red  cor|)Useles, 
4,980,700;  white,  18,401. 

Se])temher  19. — Prom  the  jugular  vein  of  No.  181,  sick  with  Texas  fever,  a syringe 
full  of  blood  (14ce.)  was  withdrawn  and  injected  diiaa-tly  into  tlie  riglit  jugular  of  No. 
180.  (For  details  see  the  preceding  case.)  The  blood  of  No.  180  w'as  carefully  exam- 
ined mieroseoi)ically  before  the  injection.  In  a fresh  preparation  one  minute  round 
body,  1 //  in  diameter,  seen  in  a corpuscle,  slightly  cluinging  place. 

September  25. — Temperature,  100;  pulse,  72;  respiration.  78.  Red  corpuscles, 
4,701,905.  In  preparations  of  fresh  blood  several  corpuscles  detected  with  large  pyri- 
form parasites,  each  with  a dark  point  (nucleus  ?).  In  stained  ])reparations  none 
observed. 

September  26,  2 :30  p.  m. — Temperature,  107 ; pulse,  96;  respiration,  108.  Red  cor- 
puscles, 4,838,300.  In  fresh  and  staine<l  preparations  a small  number  of  cor)uiscles 
containing  large  parasites. 

September  28,  2 :15  p.  m. — Temperature,  101.2 ; pulse,  108 ; respiration,  60.  Red  cor- 
puscles. 2,128,077 ; w'hite,  4,615.  From  1 to  2 per  cent  of  corpuscles  contain  amoebi- 
forin  parasites. 

The  animal  stands  trembling  aud  cpiivering,  swaying  with  her  hind  (juarters,  and 
scarcely  able  to  remain  on  her  feet  while  a few'  drops  of  blood  are  being  collected 
from  a skin  incision  for  examination.  Soon  after  she  falls  down  aud  remains  on  the 
ground . 

At  8 :80  p.  m.  a syringeful  of  blood  (7  cc.)  is  witlulrawn  from  a jugular  vein  to 
inoculate  several  pigeons.  The  blood  w as  withdrawn  as  described  under  No.  185 
above.  After  this  insigniticant  operation  the  cow'  goes  into  convulsions  and  dies. 

Autopsy  notes:  Animal  has  lost  much  flesh.  Weighs  now  about  700  pounds. 

Lungs  normal.  Heart  flimly  contracted.  Considerable  extravasation  under  the 
epicardium  of  left  ventricle,  much  less  on  the  right  v entricle.  Many  ecchymoses 
and  small  hcematomata  under  endocardium  of  both  ventricles.  Heart  muscle  show's 
slight  fatty  degeneration.  In  the  serum  expressed  from  the  heart  muscle  a large 
number  of  large  parasites  both  free  and  within  corpuscles.  In  stained  preparations 
from  30  to  40  per  cent  of  all  corpuscles  are  infected.  Manj'  parasites  in  pairs.  (Plate 
IV,  Fig.  5.) 

Spleen  weighs  4-1-^-  pounds.  Very  much  enlarged.  Tortuous  injected  vessels  on 
cayjsule  with  hemorrhages  along  their  course.  The  imlji  is  very  dark  aud  very  soft. 
Malpighian  bodies  invisible.  In  teased  prej)arations  examined  fresh  there  are  many 
large  cells  containing  from  two  to  eight  red  corpuscles.  Two  capillaries  seen,  in 
which  nearly  every  corpuscle  is  infected.  Pigment  present  in  small  quantities.  In 
stained  y)reparations  about  8 to  10  ]>er  cent  corjuiscles  contain  large  parasites. 

Liver  weighs  14  pounds.  Some  old  adhesions  on  the  right  betw'een  it  and  diaphragm. 
Tissue  rather  firm,  color  departing  slightly  from  the  normal.  Yellowish  dots  and 
lines  are  seen  on  section  corres])onding  to  the  zone  around  hepatic  veins  (intra  aud 
sub  lobular).  In  several  larger  branches  of  the  hc]>atic  vein  are  thrombi.  In  fresh 
sections  and  teased  preparations,  bile  injection  localized  to  small  areas  around 
intralobular  viens.  In  stained  preparations  from  20  to  80  ]>er  cent  of  the  corpuscles 
infected. 

Bile  very  thick  and  flaky,  holding  a large  amount  of  amorphous  matter  in  sus- 
pension. 

Considerable  cedema  in  the  fatty  tissue  around  kidneys.  The  organs  are  in  a con- 
dition of  general  congestion ; all  normal  markings  effaced  or  indistinct.  Clomeruli 
prominent.  Cut  surface  granular.  Many  ecchymoses  in  pelvis.  In  fresh  sections 
all  capillaries  choked  with  red  corpuscles.  In  stained  preparations  nearly  all  corpus- 
cles contain  ])arasites.  There  are  also  many  free  forms.  In  sections  of  tissue 
(hardened  in  Muller’s  fluid  and  alcohol  and  embedded  in  chloroform  paratline) 
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stained  in  Ineinatoxylin  the  engorged  capillaries  contain  only  infected  red  corpus- 
cles (PL  Yii,  Fig.  2).  Structural  changes  not  noticeable. 

In  bladder,  2 quarts  of  urine  of  a dark  reddish  color.  No  sediment  on  standing. 
Specific  gravity,  1015.  Feebly  acid.  About  0.05  per  cent  albumen  (Esbaeh).  Pre- 
cipitate with  acetic  acid  without  heat. 

'I'he  mucosa  of  fourth  stomach  has  a,  bluish  red  to  bright  red  color,  Digestive 
tract  otherwise  not  affected.  (For  temperatnrt;  record,  see  j).  288.) 

No.  1S7  (native). — Calf  of  No.  IGO.  About  4 months  old  (Sept.  21),  but  no  larger 
than  !i  calf  4 weeks  old  (first  calf  of  a small  heifer). 

Septeml)er  21. — (hinght  after  much  cliasing  and  placed  in  field  VI  (North  Car- 
olina cattle  with  ticks)  with  No.  100.  Temperature,  105;  pulse,  117;  respiration,  52. 
Red  corpuscles,  5,870,000;  white,  22,222.  Nothing  abnormal  in  fresh  and  stained 
1 >1  ood  ])repara ti on s . 

October  13. — Excited  on  being  chased  and  caught.  Temperature,  103.5;  pulse,  132; 
respiration,  30.  Red  corpuscles,  5,774,000.  Nothing  .abnormal  in  fresh  and  stained 
})reparations. 

November  12. — Temperature,  102.4;  pulse,  02;  respiration,  00.  Red  corpuscles, 
7,224,000;  white,  15,517.  Corpuscles  normal.  Result  of  exposure,  negative. 

No.  188  (native). — Cow,  0 years  old,  received  .September  25,  1801,  from  Maryland, 
and  placed  in  field  XII. 

October  1. — Temperature,  100.8;  pulse,  00;  respiration,  30.  Red  corpuscles, 
5,500,400;  white,  8,772.  In  fresh  preparations  a considerable  number  of  corpuscles 
with  bright  bodies.  In  stained  preparations  nothing  abnormal. 

October  20. — .Sold. 

No.  189  (native). — Cow,  7 years  old,  received  September  25.  1801,  from  M.aryl.and, 
and  placed  in  held  XII. 

October  1. — Temperature,  101 ; pulse,  00 ; respiration,  30.  Red  cor}mscles,  5,700,800 ; 
white,  10,344.  Some  bright  intraglobular  bodies;  corpuscles  otherwise  normal. 

October  20. — Sold. 

No.  190  (native). — Cow,  6 years  old,  received  September  25,  1801,  from  Maryland, 
and  placed  in  held  XII. 

October  1. — Temi)erature,  100.2;  pulse,  05;  respiration,  00.  Red  corpuscles, 
5,000,000;  white,  10,109.  Some  bright  intraglobular  bodies  detected  iu  fresh  ]>repa- 
rations. 

October  20. — Sold. 

No.  197  (native). — Gr.ade  .Tersey,  0 years  old,  received  June  3,  1892,  from  District 
of  Columbia.  Placed  in  held  X to  test  survival  of  ticks  and  4'exas  fever  infection  of 
1891.  Gives  birth  to  calf  No.  220,  June  20. 

August  27. — Up  to  this  date  no  ticks  had  appeared  on  animals  in  this  held.  No 
evidence  of  infection  as  shown  by  the  condition  of  the  animal  and  the  following 
results  of  theblood  examination.  Red  corpuscles,  5,012,500.  White,  0,250.  lu  j)iepa- 
rations  of  fresh  blood  many  red  corpuscles  coutaiu  bright  bodies.  Stained  ]nepa- 
rations  negative,  injection  into  left  jugular  14  ce.  (one  syringeful)  of  blood  from 
sick  native  No.  222  prepared  in  tlie  following  manner: 

No.  222  was  secured  in  a rectangular  box  and  the  head  r.aised  and  fastened  in  such 
a way  as  to  be  immovable  and  to  stretch  the  left  side  of  the  neck.  Jdiis  was  shaven 
over  the  Jugular  vein  and  the  skin  disinfected  with  0. 1 ])cr  cent  mercuric  chloride. 
With  a hamed  scalpel  the  skin  .and  wall  of  the  Jugular  vein,  kept  tense  by  pressure 
applied  at  the  root  of  the  neck,  was  incised.  Tlie  l)lood  (lowing  freely  was  ciiught 
in  sterilized  bottles  containing  glass  beads  and  delibriuated  by  shaking  for  ten 
minutes.  The  bottles  were  then  placed  in  a water  l»ath  at  'l(P-42^^  C.  until  used  for 
inoculation.  (For  the  condition  of  the  blood  of  No.  222  on  this  day  see  this  apj)en- 
<lix  under  No.  222.)  The  blood  drawn  about  11:05  a.,  in.  was  injected  into  this  ani- 
mal at  11 :15  a.  m. 

Jffaced  in  a feuced-otf  portion  of  held  XI I (XIU). 
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Septoml)or  4. — Dies  suddenly  about  9:30  a.  m.;  after  having  shown  an  elevated  tem- 
perature 4 days. 

Autopsy  notes:  The  animal  having  died  on  Sunday,  only  such  examination  was 
made  on  the  spot  at  2:30  j)  m.  as  would  determine  the  eause  of  death.  The  following 
notes  amply  demonstrate  Texas  fever: 

Sj)leen  very  large,  bla(*kish,  normal  markings  elfaced  on  the  eut  surfaee.  The 
liver  has  a bluish  slate  color  mottled  with  minute  paler  dots.  On  section  this  mot- 
tling is  yellowish  and  confined  to  the  tissue  around  the  intralobular  veins,  the 
remainder  of  the  cut  surfaee  being  a brownish  color.  In  fresh  sections  much  fatty 
degeneration,  also  roundish  bodies  (crystals?)  larger  than  red  coriiuscles  which  are 
refrangeut  like  fat  globules  and  iiave  a peculiar  yellowish  red  color.  Bile  injection 
not  observed  in  such  sections. 

Kidneys  ])ale  brownish  red  with  a granular  cut  surfaee  and  usual  markings  elfaced. 
Epithelium  of  convoluted  tubules  markedly  granular.  In  ])el vis  extensive  patches 
crowded  with  small  ecehymotie  spots.  Urine,  claret  colored.  Specific  gravity,  1017. 
Fine  jirecipitate  with  acetic  acid  cold.  Albumen  (Esbach),  0.35  percent.  In  the 
deposit  collected  by  standing  in  refrigerator,  a few  red  corpuscles,  graiiular  masses, 
and  mucus. 

The  skin  over  abdomen  shows  (5  hours  after  death)  dried  blood  crusts  i to  4 inch 
apart,  matting  the  hair  together  into  little  tufts.  The  skin  under  these  places  shows 
a'bluish  spot,  and  when  incised  a small  collection  of  blood  is  found  under  the  true 
skin. 

In  the  spleen  and  liver  very  few  corpuscles  infected  with  paired  roundish  para- 
sites 1 to  1.5  jLi  in  diameter.  In  the  ki<lneys  about  10  per  cent  are  infected.  (For 
temperature  record,  see  p.  294.) 

No.  19S  (native). — Cow,  7 years  old,  received  June  3,  1892,  from  Prince  George 
County,  Md.,  and  kept  on  an  adjoining  farm  until  .Tune  30,  then  transferred  to  field 

III. 

July  6. — Injected  into  left  jugular  vein  28  cc.  (two  syringefuls)  of  blood  drawn 
from  the  jugular  vein  of  North  Carolina  cow  No.  217.  The  transfer  of  blood  from 
the  vein  of  one  animal  to  that  of  the  other  was  made  in  the  same  syringe  and  occu- 
pied not  more  than  two  minutes.  The  syringe  had  been  warmed  previously  to  105^ 
F.,  after  being  thoroughly  disinfected  in  5 per  cent  carbolic  acid  and  boiling 
water.  (See  No.  20G  for  a similar  injection.) 

The  following  table  gives  in  brief  the  clinical  history  of  the  animal  up  to  the  time 
of  death : 
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/“I about  H hours  after  death.  Auiinal  thin;  wei<>hs  about  600  pounds;  has 
lost  about  200  pounds  during  illness. 

Several  small  areas  of  intralobular  and  subpleural  emphyseniain  the  principal  lobe 
of  both  lungs  and  in  the  right  ventral  lobe.  The  connective  tissue  of  old  pleural 
a<lliesions  forms  a fringe  along  lateral  borders  of  ]>rincipal  lobes  which  is  in  a 
(lark-red  liyperaunic  condition.  A dark  red,  airless  lobule  in  the  right  cephalic  and 
the  left  prinei])al  lobe. 

Slightly  (edematous  condition  of  the  fat  around  heart  case.  Very  marked  ecchy- 
mosis  of  the  ventricular  surfaces  of  the  heart,  the  discoloration  extending  in  some 
places  from  | to  the  heart  muscle.  Extensive  extravasation  beneath  en- 

docardium of  left  ventricle;  slight  extravasation  in  right  ventricle.  Blood  from  the 
heart  coagulates  promptly  in  beakers.  The  serum  is  much  more  deeply  colored  than 
that  from  healthy  cattle. 

Spleen  weighs  5^  pounds.  Capsule  very  much  distended.  Pulp  dark  brownish, 
still  consistent  in  texture.  Malpighian  bodies  barely  visible  on  se(dion. 

Liver  weighs  13|  pounds  (withoutgall  bladder).  It  is  paler  than  normal  and  shows 
a peculiar  mottling  with  irregular  yellowish-gray  patches,  each  less  than  1 mm.  in 
diameter.  On  section  the  organ  appears  yellowish  brown  and  the  course  of  the  in- 
tralobular veins  is  marked  by  yellowish-gray  borders.  In  fresh  sections  fatty  de- 
generation of  the  parenchyma  and  the  bile  stasis  quite  extensive.  Sections  were 
also  examined  from  tissue  hardened  in  Muller’s  fluid  and  alcohol.  In  these  after 
staining  with  acid  Inematoxylin  or  alkaline  methylene  blue,  only  a narrow  region  of 
the  acini  bordering  on  the  intralobular  tissue  was  found  free  from  necrotic  changes. 
These  were  manifested  by  partial  or  total  loss  of  the  nucleus.  The  capillaries  of 
these  areas  were  in  places  very  much  distended  and  filled  with  red  coi  puscles,  many 
of  which  contained  parasites. 

In  the  gall  bladder  about  4 liter  of  very  thick,  flaky  bile. 

The  fat  around  kidneys  contains  a moderate  amount  of  serous  effusion.  Kidneys 
enlarged  (left.  Impounds;  right,  2 pounds) ; capsule  readily  removable.  Parenchyma 
of  a uniform  dark  brownish  red.  Much  serum  flows  from  the  cut  surface.  The 
glomeruli  stand  out  as  minute  blood-red  points.  The  ti])sof  papilhe  hyjteiinmic  and 
the  calices  of  the  pelvis  surrounding  them  ecchymosed.  Microscopic  examination 
of  fresh  sections  shows  extreme  engorgement  of  all  blood  vessels. 

Urinary  bladder  contains  14  liters  of  urine  having  a dark  port-wine  color  and 
barely  translucent  in  a layer  f inch  deep.  No  sediment  on  standing. 

The  second  stomach  adherent  to  the  diaphragm  by  means  of  old  connective  tis- 
sue over  an  area  6 inches  S(iuare.  This  tissue  dark  red,  very  hyperaemic.  The 
mucosa  of  fourth  stomach  in  the  laminated  portion  is  of  uniformly  pink  color.  The 
pyloric  x>ortion  is  beset  with  a number  of  irregular  shallow  erosions  with  hem- 
orrhagic base.  They  vary  from  ^ to  2 inches  in  length,  and  are  elongated  in  shape. 
The  mesentery  of  duodenum  (near  portal  fissure)  is  infiltrated  with  pale  reddish 
serum.  Mucosa  of  small  intestine  coated  with  a pasty  bile-stained  substance  repre- 
senting desquamated  epithelium.  Macosa  of  rectum  congested  in  patches  and  con- 
taining fecal  balls. 

The  pia  covering  the  hemispheres  of  the  brain  injected  and  pigmented.  The  plex- 
uses are  considerably  engorged  with  blood.  No  fluid  in  the  ventricles  and  no  abnor- 
mal appearance  of  the  brain  substance  itself.  In  sections  of  the  cerebral  tissue 
hardened  in  Muller’s  fluid  and  alcohol  and  stained  in  hiematoxylin  capillaries  could 
be  traced  for  some  distance  in  the  white  substance  underlying  the  gray,  which  were 
filled  completely  with  infected  corpuscles.  From  one  of  the  puncta  vasculosa  on 
the  cut  surface  of  the  white  substance  of  the  cerebrum,  while  still  fresh,  a bit  of 
tissue  was  crushed  under  a cover  glass.  In  it  a capillary  was  traced  for  some  dis- 
tance containing  only  infected  corpuscles.  In  the  choroid  plexus  of  lateral  ventri- 
cles many  of  the  gorged  capillaries  are  observed  containing  infected  corpuscles  only. 
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Stained  cover-olaas  preparations  IVoni  various  tissues  and  organs  were  examijied 
for  infected  corpuscles  witli  tlic  following  results: 


Blood  from  subcutaneous  vein,  about. .. 

Spleen  pulj) 

Liver  tissue 

Hypeneniic  spot  on  omentum  

Kidneys  

Heart  muscle  (excluding  free  parasites) 

Brain  tissue 

CLoroid  i)lexus  of  lateral  ventricles  . . . . 
Hypereemic  adhesion  of  second  stomach 
Skeletal  muscles 


Per  cent. 
10 
10 
10 
10 
50 
30 
2-3 

...  10-20 
10 

very  few. 


The  parasites  appeared  in  the  red  corpuscles,  both  single  and  in  pairs.  The  numer- 
ical relation,  in  the  different  preparations,  of  single  and  double  bodies  varied  more 
or  less,  the  former  being  in  some  regions  in  the  majority,  in  others  in  the  minority. 
The  single  bodies  were  always  roundish,  the  double  bodies  roundish  or  pyriform. 
The  best  pyriform  bodies  appeared  in  preparations  of  corpuscles  from  the  heart  mus- 
cle, next  in  the  circulating  blood,  and  in  the  capillaries  of  organs  excepting  spleen, 
liver,  and  kidneys. 


No.  199  (native), — Cow,  8 years  old,  received  June  3,  1892,  from  the  District  of 
Columbia,  and  placed  in  held  X to  test  survival  of  ticks  and  Texas  fever  infection  of 

1891. 

September  12. — No  ticks,  or  evidence  of  Texas  fever  infection  up  to  date.  Calf 
due  in  October.  Temperature,  102.4.  Red  coi'ijusoles,  4,820,000.  Nothing  abnormal 
in  fresh  and  stained  preparations  excepting  a slight  variation  in  size. 

No.  200  (native). — Cow,  8 years  old,  received  from  Charles  County,  Md.,  June  20, 

1892,  and  kept  on  an  adjoining  place  until  August  30.  Injected  into  left  jugular 
vein  14  cc.  (onesyriugeful)  of  detibrinated  blood  from  sick  native  No.  222,  being  a por- 
tion of  the  same  blood  injected  into  Nos.  197, 227,  and  228,  and  kept  at  a temperature 
of  50°  F.  in  a refrigerator  since  August  27.  (See  No.  197  for  details.) 

Placed  with  above-mentioned  cases  in  a fenced-off  portion  of  Held  XII  (XIL). 

No.  200,  before  the  operation,  had  a temperature  of  102.3°  F.  Red  corpuscles, 
5,400,000.  In  fresh  preparations  of  blood  a considerable  number  contain  the  bright 
bodies.  Stained  preparation  negative. 

September  G. — Temperature,  107;  pulse,  75;  respiration,  72.  Red  corpuscles, 
3,950,000;  white,  7,500.  In  fresh  preparations  of  blood,  ]nobably  2 per  cent  of  cor- 
puscles contain  large  parasites  of  irregular  outline.  The  corpuscles  themselves  are 
darker  in  color  and  wrinkled  and  notched  along  border.  Some  contain  bright 
bodies.  In  stained  preparation  some  of  the  intraglobular  parasites  are  in  pairs  and 
pyriform,  others  single  and  irregular  in  outline. 

Septembers. — Dies  about  8:30a.m.;  autopsy  three  hours  later.  Animal  thin. 
No  skin  lesions.  In  abdominal  cavity  hyperiemic  patches  on  omentum.  Gelatinous 
oedema  l)etween  spleen  and  paunch. 

Lungs,  normal.  Marked  eccbymosis  of  the  epicardium  and  endocardium  of  the 
ventricular  surfaces  of  the  heart. 

Spleen  weighs  4|  pounds.  Pulp  has  a blackish  homogeueous  appearance.  Mark- 
ings of  cut  surface  effaced. 

Liver  weighs  17  pounds.  lias  a brownish  color,  mottled  with  paler  dots.  On  the 
cut  surface,  which  is  more  or  less  uniformly  brownish,  the  paler  yellowish  linos  and 
dots  corresponding  to  the  tissue  immediately  around  the  intralobular  veins  appear 
only  in  localized  patches.  In  sections  of  fresh  tissue  the  intralobular  capillaries 
markedly  (lisbmded  with  red  corpuscles;  bile  injection  detected  in  small  patches. 
Fatty  degeneration  very  slight.  Some  hepatic  cells  contain  pigment  [)articles. 

(bill  bladder  contains  1,20(J  cc.  (3  pints)  of  very  dark  bile  free  from  suspended 
matter. 
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Kidiioya  show  tin;  usual  dark  iM'owiiish-rcMl  appoaraiicc..  'Dio  riji»lit  weighs  2 
pounds;  the  loft  i)ounds.  I u IVcsli  sections,  iho  usual  (iup,-oij;cd  coudi ( ion  of  all 
the  capillaries. 

Urine  has  a.  dark  port-wine  color.  Specific  gravity,  1020.  A few  drops  of  acetic 
acid  give  a precipitate.  Next  day  the  filtrate  is  free  from  the  hlood-c<>loring  itiatter. 
When  tested  for  alhnmcu  by  heat  an  abnndaiit  precipitate  forms.  Total  albumen 
of  the  urine  (Esbach)  1.2  per  cent. 

The  walls  of  the  small  intestine  show  marked  injection  of  the  minute  vessels. 
Contents  fecal  and  bile  stained.  Mucosa  uuiforndy  pinkish  red,  due  to  injection  of 
the  capillaries. 

Uterus  contains  a feetus  4 to  5 mojiths  old. 

Brain.  Marked  pigmentation  of  the  piaof  the  frontal  lobes  and  of  the  lateral  aspect 
extending  upon  the  base  at  the  optic  commissure.  Similar  xdgmentation  at  the  great 
transverse  fissure.  The  minute  vessels  of  pia  injected.  The  injection  most  marked 
within  the  sulci  as  seen  on  cross  section. 

The  Texas  fever  parasites  were  found  in  the  various  organs  examined.  They  are 
either  single  or  in  pairs,  mostly  roundish,  and  nearly  1 f.i  in  diameter.  According 
to  stained  cover-glass  preparations,  the  approximate  infection  is  as  follow's: 

Blood  from  subcutis  contains  3 to  5 per  cent  infected  corpuscles. 

Spleen  contains  5 per  cent  of  infected  corpuscles  (parasites  chiefly  single). 

Liver  contains  30  i)cr  cent  of  infected  corpuscles  (parasites  single  and  paired). 

Kidneys  contain  30  per  cent  of  infected  corpuscles  (parasites  single  and  paired). 

Heart  muscle  contains  50  per  cent  of  infected  corpuscles  (parasites  chiefly  in  pairs). 

In  the  choroid  plexus  where  it  enters  the  transverse  fissure  of  the  brain  the  para- 
sites were  observed  within  the  capillaries  in  a fresh  preparation.  (For  tempera- 
ture record,  see  p.294.) 

No.  201  inalive). — Cow,  5 years  old,  received  June  20,  1802,  from  the  District  of 
Columbia.  Kc])t  in  field  betw^een  inclosures  I ami  11  until  June  30,  then  placed  in 
field  VI  for  exj)0sure  to  North  Carolina  cattle  with  ticks.  (North  Carolina  cattle 
added  July  1.)  This  animal  is  handled  with  consi<lerable  difficulty,  hence  the  high- 
pulse  rate  as  given  below. 

July  7. — Temperature,  102;  pulse,  92;  respiration,  44.  Red  corpuscles,  6,300,000. 
White,  8,750.  In  stained  preparation  several  macrocytes  and  an  occasional  punctate 
corpuscle. 

July  12. — Teniperature,  102.6;  <!^0;  resi»iration,  44.  Kedcorimscles,  5,762,.500; 

white,  9,555.  Blood  examination  as  before. 

J uly  18. — Temperature,  102.8 ; pulse,  68 ; respiration,  72.  Red  corpuscles,  5,887,500 ; 
white,  10,000.  More  or  less  variation  in  the  size  of  the  cor2)uscles;  examination 
otherwise  negative. 

July  20. — Transferred  to  unused  field  IV. 

August  24. — Temperature,  101.8;  pulse,  75;  res2)iration,  54.  Red  cor]>uscles, 
5,9.50,000;  white,  10,000.  Slight  variation  i)i  size  of  the  red  cor]>iiscles.  A few 
bright  intraglobnlar  bodies  in  fresh  2)reparations  of  l)lood.  In  stained  jueparations 
one  deeply  stained  round  intraglobnlar  body,  2 j.i  diameter  (nucleus  of  luematoblast.) 

September  3. -^Temperature,  102.4.  Red  corpuscles,  6,187,500;  white,  7,500.  Con- 
dition of  blood  corpuscles  normal  both  in  fresh  and  stained  i)re])arations. 

Seiitembor  27. — Temperature,  103  (animal  excited  l)y  chasing).  Red  corpuscles, 
6,875,000;  white,  7,500.  A moderate  number  of  bright  l)odies  detected  in  fresh  prep- 
arations of  blood.  Stained  preparations  negative.  (For  temperature  see  pp.  289,  290. ) 

No.  202  {native). — Cow,  7 years  old,  received  June  20,1892,  from  Charles  County,, 
Md.,  and  2)laced  in  field  between  inclosures  I and  II. 

June  30. — Transferred  to  Field  XI. 

August  31. — Transferred  to  Field  XIII.  (See  also  No.  207.) 

Injected  into  the  left  jugular  vein  14  cc.  of  a fluid  prepared  by  grinding  uj)  in  a 
mortar  a large  number  of  young  ticks  in  a small  quantity  of  distilled  Avater  and  fil- 
tering through  filter  paper.  The  ticks  were  hatched  artificially  from  adults  received 
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July  9,  12,  and  19,  from  near  New  Berne,  N.  C.  The  hatching  began  August  9,  11, 
and  15,  respectively.  The  injected  tViid  was  turbid  and  grayish  in  color  and  passed 
through  the  tilter  with  some  difficulty. 

(Ticks  from  lots  received  July  9 and  19  placed  on  the  skin  of  No.  224  August  30  and 
September  3,  produced  Texas  fever  (see  No.  224),  showing  tliat  the  ticks  were 
capable  of  producing  infection  in  the  onlinary  way.) 

The  condition  of  the  blood  on  the  the  day  of  the  injection  was  as  follows:  Red 
corpuscles,  0,228,500;  white,  7,142.  In  fresh  preparations  a slight  variation  in 
size  of  the  former  and  a few  bright  intraglobular  bodies  observed.  Stained 
preparation  negative. 

September  9. — Temperature,  101.5;  pulse,  72;  respiration,  39.  Red  corpuscles, 
6,050,000;  white,  10,000.  Nothing  abnormal  detected  in  preparations  of  fresh  and 
stained  blood. 

September  21. — Temperature,  102.2.  Red  corpuscles,  5,666,000;  white,  4,938.  Noth- 
ing abnormal  in  dried  and  stained  preparations  of  blood.  (For  temperature  record, 
see  p.  294.) 

Xo.  20S  (native.) — Cow,  6 years  old,  received  June  20,  from  Charles  County,  Md., 
and  placed  in  field  between  inclosures  I and  II  until  June  30.  Then  transferred  to  field 
VI  for  exposure  to  North  Carolina  cattle  with  ticks  (North  Carolina  Cattle  added  July  1). 

July  7. — Temperature,  102.5;  pulse,  84;  respiration,  48.  Red  corpuscles,  6,375,000; 
white,  10,000.  In  stained  films  slight  variation  in  size  of  the  red  corpuscles.  One 
corpuscle  contains  what  appears  to  be  a peripheral  coccus. 

July  12. — Temperature,  102.8;  pulse,  80;  respiration,  .52.  Rod  corpuscles,  5,800,000; 
white,  12,500.  In  stained  preparation  a slight  variation  in  size  of  corpuscles.  One 
intraglobular  parasite  (?)  of  irregular  outline. 

July  18. — Temperature,  102.4 ; pulse,  80 ; respiration,  52.  Red  corpuscles,  5,875,000 ; 
white,  13,750.  In  stained  preparation  a slight  variation  in  the  size  of  the  red  cor- 
puscles. 

August  22.— Temperature,  101.1;  pulse,  108;  respiration,  72.  Red  corpuscles, 
1,659,000;  white,  6,813.  In  the  fresh  blood  about  2 to  3 per  cent  of  the  corpuscles 
appear  infected  with  single  parasites  chiefly.  There  are  besides  a few  bright  intra- 
globular bodies,  and  a large  number  of  very  minute  free  diplococcus-like  bodies  not 
more  than  0.2  to  0.3  jii  in  diameter  in  violent  (Brownian?)  motion.  In  stained  prepa- 
ration the  irregular  iutraglol)ular  parasites  stain  on  the  periphery  only.  Cow  has 
continued  eating  until  this  morning ; dies  suddenly  at  2 p.  m.  The  very  brief  autopsy 
notes  are  appended  to  confirm  the  diagnosis. 

Animals  weighs  about  500  pounds;  in  quite  pool-  condition,  A large  number  of 
ticks  on  udder  and  escutcheon,  perhaps  six  to  the  square  inch.  Few  on  abdomen 
and  dewla}>.  The  ticks  were  of  several  sizes: 

(1)  Ticks  within  the  last  moult  and  about  ready  to  emerge,  3.2mm  (^  inch)  long, 

(2)  Ticks  just  emerged  from  the  last  moult  and  quite  active.  Size  as  before, 

(3)  Adult  ticks  from  4 to  7mm.  inch)  long. 

(4)  Males  about  2mm.  (,\  inch)  long. 

Brain:  Marked  pigmentation  and  injection  of  the  minnte  vessels  of  the  pia  on  the 
hcmisplieres.  A small  hemorrhagic  spot  3nini.  in  diameter  in  the  third  ventricle  on 
left  thalamus.  The  gray  matter  of  cereluum  and  cerebellum  appears  slightly  red' 
dened.  Other  changes  absent. 

The  heart  shows  the  usual  epicardial  and  endocardial  extravasations.  Heart 
fibers  show  many  fat  granules. 

The  sjdeen  weights  3|  i>ounds.  I^arge  and  softened.  Markings  no  longer  visible 
on  section  in  the  blackish  jnilp. 

The  liver  weighs  13 /b’  pounds.  I^aler  than  normal  and  mottled  on  the  surface. 
The  cut  surface  is  brownish  yellow.  Bile  in  gall  bladder  (l;i  pounds)  very  thick 
and  flaky.  The  kidneys  weigh  each  If  ]>ounds,  of  the  usual  dark  brownish  red  aj)- 
pearance.  In  the  bladder  2 quarts  of  very  dark  port-wine  colored  urine  barely 
translucent  in  a layer  f inch  deep. 
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'Phe  mucosa  of  small  intestine  injected  and  coate<l  with  a pasty  layer  of  desqua- 
mated epithelium.  'Phe  ca'ciim  contains  soft  feces  and  is  extensively  pigmented 
along  the  summits  of  the  longitudinal  folds. 

In  the  serum  expressed  from  the  heart  muscle  a large  number  of  pairs  of  parasites 
inclosed  in  barely  visible  bodies  representing  the  outlines  of  former  red  coi])uscles. 
In  a teased  pre])aration  of  spleen  pulp  several  capillaries  seen,  plugged  with  in- 
fected corpuscles.  In  stained  preparations  the  infection  was  roughly  estimated  as 
follows: 

Spleen  and  liver  about  10  per  cent  infected  corpuscles. 

Kidneys  about  50  per  cent  infected  corpuscles  and  many  free  forms. 

Heart  muscle  about  30  i)er  cent  infected  corpuscles  and  many  ai)parently  free 
forms.  (B"or  temperature  record,  see  pp.  289,290.) 

Xo.  204  (native). — Bull,  2+  years  old;  received  from  Prince  George  County,  Md., 
June  24, 1892,  and  placed  in  field  between  inclosures  I and  II  until  June  30.  Then 
transferred  to  held  XI. 

August  26. — Temperature,  102.8.  Ked  corpuscles,  5,540,000;  white,  7936.  Stained 
preparations  show  nothing  abnormal.  Transferred  from  field  XI  to  field  VI  (North 
Carolina  cattle  with  ticks)  as  control  to  reexposed  animals  Nos.  56,  105,  135,  160, 
166,  167,  182,  185. 

September  8. — Temperature,  107.4;  pulse,  72;  respiration,  44.  Ked  corpuscles, 
4,225,000;  white,  5,000.  In  the  fresh  blood  a considerable  number,  perhaps  10  per 
cent,  of  very  minute  iutraglobular  bright  bodies,  of  variable  size,  situated  mainly 
near  the  periphery.  A few  are  in  motion.  In  stained  preparations  a few  irregular 
intraglobular  bodies  of  doubtful  nature. 

September  13. — Temperature,  103.5;  pulse,  76;  res})iration,  28.  Red  corpuscles, 
1,963,000;  white,  1,219.  Stained  preparations  show  macrocytes. 

September  27. — Temperature,  102;  pulse,  60;  respiration,  42.  Red  corpuscles, 
3,753,000;  white,  7,407.  In  fresh  blood  30  to  40  per  cent  of  the  corpuscles  are  en- 
larged. Several  bright  bodies.  In  stained  pre])arations  no  parasites  detected. 

October  10. — Temperature,  103.5;  pulse,  64;  respiration,  32.  Ked  corpuscles, 
5,012,000;  white,  7,-564.  In  stained  pre])arafions  about  30  per  cent  macrocytes. 

From  September  10  to  15  the  animal  appeared  <lecidedly  sick.  Appetite  partly  lost. 
It  lay  down  much  of  the  time  and  appeared  gaunt  and  weak.  Lately  it  has  been 
improving  rapidly.  (B'or  temperature  record,  see  290.) 

No.  205  {native). — Grade  Jersey  cow,  five  years  old;  received  .lune  30,  1892,  from 
District  of  Columbia.  Placed  in  Field  II  (North  Carolina  cattle  without  ticks). 
(North  Carolina  cattle  added  July  2.) 

July  5.— Temperature,  103.8;  pulse,  60;  respiration,  64.  Red  corpuscles,  5,975,000; 
white,  6,250. 

July  18.— Temperature,  102.8 ; pulse,  56;  respiration,  48.  Ked  corpuscles,  5,400,000; 
white,  6,250.  Stained  preparations  show  nothing  abnormal. 

August  25. — Temperature,  101 ; pulse,  60 ; respiration,  54.  Red  corpuscles,  5,962,-500 ; 
white,  10,000.  Slight  variation  in  size  of  red  corpuscles.  A small  number  contain 
the  bright  bodies.  Stained  preparation  negative. 

September  2. — Temperature,  101.2;  pulse,  54:  respiration,  30.  Red  coipuscles, 
5,887,500;  white,  5,000.  A small  number  of  red  corpuscles  contain  bright  bodies- 
Stained  preparation  shows  nothing  abnormal. 

September  16.— Temperature,  101.8;  pulse,  48;  respiration,  40.  Red  corpuscles, 
5,370,000;  white,  5,714.  Nothing  abnormal  in  stained  preparation.  (See  p.  291.) 

No.  206  (native). — Cow,  seven  years  old;  received  June  30,  1892,  from  the  Dis- 
trict of  Columbia  and  placed  in  Field  HI. 

July  6,  9 a.  m.— Received  into  left  jugular  vein  28  cc.  (2  syringefuls)  of  blood  drawn 
from  left  jugular  of  North  Carolina  cow  No.  216.  (See  No.  198  for  details  of  o]>era- 
tion.)  The  following  table  gives  the  essential  facts  of  the  history  of  the  disease  in- 
duced by  the  injection. 
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No.  207  {native).— 2 years  old,  received  June  30,  1892,  from  Prince  George 
County,  Md.,  and  placed  in  field  XI. 

August  31. — Transferred  to  lield  XIII. 

Temperature,  103.2;  pulse,  98;  respiration,  78.  (Animal  much  excited  on  being- 
caught.)  Red  corpuscles,  5,985,700;  white,  10,000.  In  preparations  of  fresh  blood  a 
moderate  number  of  luight  bodies  detected.  Nothing  abnormal  in  stained  prepara- 
tion. The  red  corpuscles  vary  slightly  in  size. 

Injected  into  left  jugular  vein  14  cc.  of  the  same  Iluid  used  upon  No.  202  (fluid 
from  young  ticks),  with  the  exception  that  in  this  case  the  fluid  was  filtered  through 
muslin  instead  of  filter  paper.  The  turbid  filtered  fluid  held  in  suspension  a con- 
siderable quantity  of  minute  particles  rapidly  settling  when  the  fluid  was  allowed 
to  stand.  (See  also  No.  224.) 

September  9. — Temperature,  102.2.  Red  corpuscles,  .5,275,000;  white,  7,500. 

In  fresh  and  stained  preparations  nothing  abnormal. 

September  21. — Temperature,  102.4.  Red  corpuscles,  6,570,000;  white,  6,024.  In  a 
stained  preparation  nothing  abnormal.  (For  temperature  record,  see  p.  294.) 

No.  208  {native). — Cow,  5 years  old,  received  June  30, 1892,  from  District  of  Colum- 
bia and  placed  in  field  I (North  Carolina  cattle  without  ticks.  North  Carolina  cat- 
tle added  July  2). 

,Iuly  6. — Temperature,  102.  Red  corpuscles,  6,800,000;  white,  7,500.  Nothing 
abnormal  in  stained  preparation. 

July  15. — Temperature,  101.8.  Red  corpuscles,  5,811,000;  white,  10,000.  Stained 
preparation  as  before. 

August  25. — Temperature,  101.2.  Red  corpuscles,  6,350,000;  white,  11,250.  Slight 
variation  in  size  of  red  corpuscles.  A few  contain  bright  bodies.  In  stained  prepa- 
ration nothing  abnormal. 

September  2. — Temperature,  101.6.  Red  corpuscles,  5,500,000;  white,  10,000. 
Slight  variation  in  size  of  the  former.  Stained  ])reparation  as  before. 

September  16. — Temperature,  101.  Red  corpuscles,  6,080,000;  white,  12,345.  In 
stained  preparation  slight  variation  in  size  of  the  former.  Otherwise  nothing  al)- 
normal.  (For  temperature  record,  see  p.  291.) 

No.  209  (native). — Cow,  9 years  old,  received  June  30,  1892,  from  the  District  of 
Columbia.  Placed  in  fleld  I (North  Carolina  cattle  without  ticks.  North  Carolina 
cattle  added  July  2). 

July  6. — Temperature,  102.6.  Red  cor]mscles,  6,787,500;  white,  10,875. 

July  15. — Temperature,  103.  Red  corpuscles,  6,000,000;  white,  13,750. 

.July  25. — Temperature,  105.5.  Red  corpuscles,  5,675,000;  white,  11,2.50.  . In  a few 
red  corpuscles  bright  bodies. 

August  25. — Temperature,  102.8.  Red  corpuscles,  5,687,500;  white,  10,000.  Slight 
variation  in  size  of  the  former.  A few  contain  bright  bodies. 

September  2. — Temj)erature,  102.  Red  corpuscles,  5,225,000;  white,  1.5,000.  A few 
of  the  former  contain  bright  bodies. 

September  16. — Temperature,  100.6.  Red  corpuscles,  ,5,30f),000;  white,  8,333. 

Stained  preparations  of  blood  collected  on  all  of  the  above  dates  show  nothing- 
abnormal.  In  the  last  there  is  a very  slight  variation  in  size.  (See  p.  291.) 

No.  210  (native). — Heifer,  2 years  old,  received  .June  30,  1892,  from  Prince  G©orge\s 
County,  Md. ; placed  in  field  I (North  Carolina  cattle  without  ticks.  North  Carolina 
cattle  added  July  2). 

.July  6. — Temperature,  102.2.  Red  corpuscles,  6,875,000;  wliite,  16,625. 

.July  18. — Temperature,  102.  Red  corpuscles,  6,42.5,000;  white,  10,000. 

August  25. — Temperature,  102.  Red  coi-jinscles,  6,025,000;  white,  12,500.  Slight 
variation  in  size  of  the  former.  A few  contain  bright  bodies. 

September  2. — Teniperatuie,  101.2.  Red  corpuscles,  5,650,000;  white,  5,000.  Afew 
red  corpuscles  contain  bright  bodies. 

Sejitember  16. — Temperature,  101.8.  Red  corpuscles,  6,076,000. 
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Stained  coverolnsR  propavat  ioiis  of  blood  collected  at  every  one  of  the  above  dalew 
show  nothing  abjiornial  after  <-arefiil  microHcopic  examination.  (See  p.  291.) 

Xo.  21.2  (Southern). — Cow,  3 yeans  old,  received  from  near  New  Borne,  N.  C.,  July 
1,  1S92. 

.July  2. — Kept  in  a fenced-off  portion  of  field  VI  over  night.  To-day  ticks  pi<  Ke<l 
off,  after  which  process  the  animal  was  placed  in  field  I (North  Carolina  cattle  with- 
out ticks). 

July  3-27. — Animal  examined  daily  and  any  ticks  found  carefully  picked  off.  No 
ticks  found  after  July  21. 

Xo.  213  (Southern). — Cow,  5 years  old.  For  source,  removal  of  ticks,  and  field,  see 
No.  212. 

Xo.214  (Southern). — Cow,  4 years  old.  For  source  of  animal  and  removal  of  ticks 
see  No.  212.  Placed  in  field  II  July  2. 

August  1.5.— Blood  withdrawn  from  jugular  to  inoculate  No.  222.  Slight  variation 
in  the  size  of  the  red  corpuscles  (5  to  1 ju.)  No  parasites  detected  in  two  stained 
preparations  after  prolonged  search. 

September  9. — Blood  withdrawn  to  inoculate  No.  230.  No  parasites  detected  in  a 
stained  preparation  even  after  a long  search. 

Xo.  215  (Southern). — Cow,  4 years  old.  For  source  of  animal  and  removal  of  ticks 
see  No.  212.  Placed  in  field  II  July  2. 

Xo.  216  (Southern). — Cow,  6 years  old,  received  from  near  New  Berne,  N.  C.,  July 
1,  1892,  and  placed  in  field  VI  (North  Carolina  cattle  with  ticks). 

July  6. — Blood  withdrawn  from  jugular  vein  to  inoculate  native  No.  206. 

July  14. — Red  corpuscles,  6,050,000.  In  two  stained  preparations  of  blood,  one  j)e- 
ripheral  coccus-like  body  detected  after  a long  search. 

July  16. — Blood  withdrawn  to  inoculate  native  No.  219. 

September  3. — Temperature,  102.8.  Red  corpuscles,  6,112,500;  white,  15,000.  In 
fresh  preparations  nothing  abnormal.  In  a stained  preparation  nothing  abnormal 
detected  after  a long  search. 

Xo.  217  (Southern). — Cow,  6 years  old,  received  from  near  New  Berne,  N.  C.,  July  1, 
1892,  and  placed  in  field  VI  (North  Carolina  cattle  with  ticks). 

July  6. — Bloood  withdrawn  from  jugular  vein  to  inoculate  native  No.  198. 

July  8. — Red  corpuscles,  6,012,.500.  In  two  stained  preparations  of  blood,  after  a 
long  search,  a peripheral  coccus  detected  in  process  of  division. 

September  3. — Temperature,  102.6.  Red  corpuscles,  6,600,000.  Fresh  i)reparations 
show  nothing  abnormal.  In  a stained  preparation  a pair  of  intraglobular  pyriform 
bodies  detected  after  a long  search. 

Xo.  218  {native). — Cow,  6 years  old,  received  July  15,  1892,  from  Prince  Ceorge 
County,  Md.,  and  placed  in  unused  field  XI. 

.luly  16. — Temperature,  103.  Red  corpuscles,  6,450,000;  white,  10,000.  Trans- 
ferred to  field  III,  as  control  to  inoculated  cow  No.  219. 

August  4. — Temperature,  102.2.  Red  corpuscles,  .5,437,500.  In  preparations  of  fresh 
blood  about  10  per  cent  of  all  corpuscles  contain  bright  motile  bodies.  August 
6. — Temperature,  101.8.  Red  corpuscles,  6,342,000;  white,  9,589.  Condition  of  red 
corpuscles  as  on  August  4,  August  15. — Temperature,  102.  Red  corpuscles,  5,973,000 ; 
white,  10,666.  Condition  of  corpuscles  as  before.  August  29. — Temperature,  102.2. 
Red  corpuscles,  6,.587,500;  white,  10,000.  In  fresh  preparations  3 to  5 per  cent  of  the 
former  contain  bright  bodies.  September  1. — Temperature,  101.8.  Red  corpuscles, 
6,787,500;  white,  8,750.  Condition  of  the  former  as  on  August  29.  September  17. — 
Temperature,  101.8.  Red  corpuscles,  5,820,000;  white,  4,494.  September  29.— Tem- 
perature, 101.5.  Red  cori)uscles,  5,650,000;  white,  10,000.  From  2 to  3 per  cent  of 
the  former  contain  bright  bodies,  varying  in  size. 

Stained  films  of  blood,  prepared  at  every  one  of  the  above  dates,  show  nothing 
abnormal  after  careful  examination.  (For  temperature  record,  see  pp.  292,  293.) 


Cow,  4 years  old,  received  July  15,  1892,  from  tlie  District  of  Columbia,  and  placed  in  unused  field  XI. 

July  16. — Injected  into  left  jugular  28  cc.  (2  syringefuls)  of  blood  drawn  immediately  before  from  right  jugular  of  North  Carolina  cow 
216  (for  details  see  No.  198)  and  placed  in  field  III  with  Nos.  198,  206,  218. 
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Sept.  6, 1892  j 
Sept.  10, 1892 

Sept.  14, 1892 
Sept.  19, 1892 
Sept.  28, 1892 
Oct.  4, 1892 

T?:XA.S  OR  SOUTHERN  CATTLE  FEVER. 


2(]2 

j\o.  (nalive). — Sleor,  2^  years  old,  received  .hily  ir>,  1X92,  Ironi  Montgomery 

County,  Md.,  und  plac(Ml  in  jiii  unused  Held  XI. 

.July  20. — Transferred  t(^  field  VI  (North  Carolina  eattle  with  tieks).  Temperature, 
10.5.0  (elevated  by  ])rolonged  ehasiiig).  Red  eorpuseden,  0,925,000;  white,  12,500. 
Ju  fresh  preparations  a few  eoryuiscles  containing  bright  iKxlies. 

August  22. — Animal  sick,  eating  but  little. 

August  24. — Temperature,  100.0;  pulse,  105;  respiration,  93.  Red  corpuscles, 
2,727,000;  white,  8,080.  In  fresh  preparations  one  pair  of  large  parasites  and  a few 
macrocytes. 

August  25. — General  condition  slightly  improved.  Appetite  returning. 

August  27. — Temperature,  103.0;  pulse,  84;  res])iration,  00.  Red  corpuscles, 
2,550,000;  white,  10,000.  In  fresh  preparations  parasites  not  detected.  About  5 
to  10  per  cent  macrocytes.  In  stained  preparations  a small  number  of  macrocytes 
are  feebly  tinted  or  tinely  punctated. 

September  1. — Temperature,  103;  pulse,  108;  respiration,  79  (.animal  excited). 
Red  corpuscles,  3,602,500,  white;  15,000.  About  30  per  cent  macrocytes  and  a few 
bright  bodies  seen  in  fresh  preparation.  Macrocytes  very  large.  A few  feebly 
tinted  and  punctated  corpuscles  in  stained  preparation. 

October  1. — Temperature,  101.5;  pulse,  68;  respiration,  36.  Red  corpuscles. 
4,42.5,000;  white,  12,500.  Over  50  per  cent  macrocytes.  This  animal  lost  consider- 
able flesh  during  the  disease.  Has  been  slowly  gaining  since  the  middle  of  ►Sep- 
tember. (For  temi^erature  record,  see  pp.  289,  290.) 

A5>.  221  {native). — Cow,  9 years  old,  received  July  18,  1892,  from  Montgomery 
(’ounty,  Md.,  and  placed  in  unused  field  XI. 

August  15. — Temperature,  102.4.  Red  corpuscles,  6,550,000.  A moderate  number 
contain  bright  bodies.  Transferred  to  field  III  as  control  to  inoculated  ease  No.  222. 

August  29. — Temperature,  102.4.  Red  corpuscles,  5,487,500;  white,  10,000.  Con- 
dition of  blood  as  before. 

Sex)tember  1. — Temperature,  101.6.  Red  cor]>uscles,  5,912,500;  white,  20,000.  A 
few  of  the  former  contain  bright  bodies. 

September  17.-— Tenrperature,  102.5.  Red  corpuscles,  5,375,000;  white.  10,000. 

September  29. — Temperature,  101.8.  Red  corpuscles,  5,912,000;  white,  9,876.  A 
^ ery  few  bright  1 todies  in  fresh  preparation. 

Stained  films  of  blood  prepared  on  each  of  the  above  dates  show  nothing  abnormal. 
(For  temiterature  record,  see  p.  293.) 

No.  222  {native). — Steer,  5 years  old,  received  July  20,  1892,  from  Montgomery 
County,  Md.,  and  placed  in  unused  field  XI. 

August  15. — Received  into  left  jugular  vein  2 syringefuls,  or  28  cubic  centimeters, 
of  blood  drawn  immediately  before  from  jugular  of  North  Carolina  cow  No.  211 
(see  No.  198)  and  ]daced  in  Held  III.  The  following  table  gives  the  subsequent 
history  of  this  case  and  indicates  a relapse  first  detected  September  28. 
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TEXAS  OR  SOUTHERN  CATTLE  FEVER. 


No.  SS3  (native). — Heifer,  (I  years  old,  received  July  20,  1892,  from  Montgomery 
(^ounty,  Md.,  and  ]daced  in  field  VI  (North  Carol i mi  cattle  with  ticks).  Tempera- 
ture, 102.5.  Red  corpuscles,  6,500,000;  white,  10,000.  In  fresh  preparations  of 
hlood  a few  corpuscles  contained  the  bright  bodies.  Stained  iirejiarations  negative. 

August  19. — Temjierature,  106.8;  pulse,  72;  respiration,  84.  Red  corpuscles, 
5, 087, .500;  white,  5,000.  In  fresh  preparations  of  hlood  about  1 per  cent  of  the 
corjiuscles  have  a dark  wrecked  appearance,  and  contain  the  Texas  fever  parasite. 

August  20. — Animal  sick.  Eating  but  little. 

August  22. — Animal  refuses  food  entirely. 

August  23. — Animal  died  during  the  night. 

Autopsy  at  9 a.  m. : Body  in  good  condition  as  regards  flesh.  Weight  about  600 
pounds.  A moderate  number  of  ticks  on  inner  aspect  of  thighs,  escutcheon,  and 
udder.  The  sizes  are  the  same  as  those  found  on  No.  203. 

Both  lungs  quite  full  of  blood.  The  left  principal  adherent  to  chest  wall  and  the 
left  ventral  to  the  former  by  old  connective  tissue.  Very  marked  extravasation  of 
blood  on  the  base  of  the  heart,  extending  about  2 inches  each  side  of  the  inter- 
ventricular groove.  Slight  ecchymosis  beneath  endocardium.  Injection  of  heart 
muscle.  Cloudy  and  fatty  changes  of  fibers. 

Spleen  weighs  4|-  pounds.  Capsule  much  distended.  Pulp  blackish,  but  still  firm 
and  markings  effaced. 

Liver  weighs  14f  pounds.  It  is  of  a uniform  yellowish-brown  color,  as  viewed 
from  the  exterior,  excepting  near  the  left  border,  where  there  is  more  or  less  grayish 
mottling.  More  or  less  bile  injection  in  circumscribed  areas  detected  in  sections  of 
fresh  tissue.  The  gall  bladder  contains  4 ounces  of  bile,  having  a dark  yellowish- 
green  color,  and  holding  a very  large  quantity  of  flaky  material  in  suspension. 

The  fat  surrounding  kidneys  infiltrated  with  reddish  serum.  With  capsule  re- 
moved each  weighs  1|  pounds.  The  parenchyma  has  the  usual  dark  brownish-red 
granular  appearance  of  the  cut  surface.  Slight  ecchymosis  of  the  calices  of  the 
i^elvis.  In  sections  of  fresh  tissue  marked  injection  of  all  capillaries.  In  the  blad- 
der about  2 quarts  of  port-wine  colored  urine  slightly  more  translucent  than  that  of 
No.  203. 

Digestive  tract : In  the  fourth  stomach  the  mucosa  of  laminated  portion  shows  a 
large  number  of  round  whitish  spots,  not  elevated  above  the  general  surface,  2 to  5 
mm.  in  diameter.  (Strongylus  Ostertagi?)  The  epithelium  over  these  spots  intact. 
In  pyloric  portion  two  or  three  small  blackish  depressed  scars.  In  tlie  small  intes- 
tine the  mucosa  is  injected  as  usual,  and  covered  with  a thin  grayish  pasty  layer 
composed  entirely  of  desquamated  epithelium.  There  is  much  bile  in  the  intestine. 
In  sections  of  the  fresh  mucosa,  the  parasites  of  Texas  fever  can  be  seen  distinctly  in 
every  corpuscle  oT  some  of  the  distended  capillaries. 

Uterus  contains  a foetus  7 to  8 inches  long.  Amniotic  fluid  free  from  haimoglobin. 

The  pia  covering  the  hemispheres  of  the  brain  injected  and  pigmented.  The  brain 
substance  and  the  ventricles  show  no  lesions  excepting  a more  pinkish  appearance 
of  the  gray  matter  of  the  cerebellum. 

In  the  organs  the  number  of  infected  corpuscles,  estimated  from  stained  cover- 
glass  preparations,  is  approximately  as  follows : 

Spleen,  10  per  cent,  parasites  single  and  in  pairs. 

Liver,  30  per  cent,  parasites  chiefly  in  pairs. 

Kidney,  30  per  cent,  together  with  a very  large  number  of  free  forms. 

Heart  muscle,  30  per  cent,  and  many  free  pairs.  (For  temperature,  see  pp.  289, 
290.) 

No.  224  (native). — Cow,  11  years  old,  received  August  1,  1892,  from  Prince  George 
County,  Md.,  and  placed  in  field  XI. 

Augufit4. — Temperature,  103.8 ; pulse,  68 ; respiration,  76  (excited  in  being  caught). 
Red  corpuscles,  6,194,000.  No  abnormal  appearances  in  fresh  and  stained  prepara* 
tions. 
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August  9. — Placed  in  1m)x  stall  to-day,  and  tlie  artificially  hatclied  young  ticks  of 
Amhlifomma  unipunctaia  placed  on  neck  and  rump. 

August  30.— The  ticks  have  not  developed.  A large  number  of  artiticially  hatclied 
ticks  of  Boophilus  hovis  placed  on  rump  and  neck.  Adults  of  these  ticks  received 
from  ne.ar  New  Berne,  N.  C.,  July  19,  1892.  The  young  began  to  hatch  August  15. 

J'he  condition  of  the  blood  to-day  is  as  follows:  lied  <*orpuscles,  6,112,500;  white, 
7,500.  A few  corpuscles  contain  bright  bodies.  In  stained  preparation  nothing  ab- 
normal. 

Septembers. — A second  lot  of  young  ticks  (7>.  hovis)  placed  on  animal.  Adults 
were  received  July  9.  The  young  began  to  hatch  August  9.  (See  also  Nos.  202  and 
207.) 

September  10.— Temperature,  106.8;  pulse,  72;  respiration,  24.  Ked  corpuscles, 
3,925,000;  white,  5,000.  In  a stained  preparation  two  corpuscles  found  containing 
large  parasites. 

September  15-20. — Animal  has  lost  considerable  flesh.  Dull. 

September  22. — First  matured  ticks  found. 

September  26. — Temperature,  102;  pulse,  80;  respiration,  24.  Red  corpuscles, 
2,062,500;  white,  5,000.  From  25  to  30  per  cent  macrocytes  and  a very  few  punc- 
tate corpuscles.  A large  number  of  ticks  almost  ready  to  dro])  off  on  this  animal. 

September  29. — Very  little  improvement;  animal  thin  and  weak,  probably  in  part 
due  to  the  abstraction  of  blood  by  the  many  maturing  ticks. 

No.  {native). — Cov/,  8 years  old,  received  August  1,  1892,  from  Prince  George 

County,  Md.  Placed  in  field  XI. 

August  2. — Transferred  to  box  stall  in  stable.  A few  young  recently  hatched  ticks 
placed  on  rump  and  neck.  Temperature,  102.2.  Red  corpuscles,  6,405,000;  white, 
9,459.  A few  bright  bodies  in  corpuscles.  Stained  preparation  negative. 

August  10. — This  process  of  adding  young  ticks  repeated  daily  from  August  2 until 
to-day.  The  adult  ticks  were  collected  near  New  Berne,  N.  C.,  June  27,  from  Hyde 
County  cattle.  Eggs  laid  June  29-July  11.  The  young  began  to  appear  July  30. 

August  15. — Refuses  food. 

August  17. — Losing  flesh  ra])idly.  Temimrature,  105.8;  pulse,  72;  respiration,  42. 
Red  corpuscles,  4,800,000;  white,  10,750.  One  large  parasite  detected  in  fresh  blood 
after  some  searching.  In  stained  preparation  10  to  12  corpuscles  detected  containing 
pyriform  bodies. 

August  18. — Feces  passed  in  .small  quantity  and  deeply  bile-stained.  Animal 
weak  and  lying  down  much  of  the  time.  Urine  appears  free  from  coloring  matter  of 
the  blood. 

August  19. — Very  weak.  Urine  as  yesterday.  Feces  soft.  Drinking  much  water, 
but  refusing  solid  food. 

August  24. — Has  been  slowly  improving  since  August  21.  Ap2)etite  returned. 
Ticks  beginning  to  mature.  Temperature,  102 ; pulse,  75;  respiration,  51.  Red  cor- 
puscles, 2,987,000;  white,  8,860.  Macrocytes  10  to  15  per  cent.  One  haematoblast 
seen.  A few  punctate  macrocytes  in  stained  prej)aration. 

August  30. — A large  number  of  ticks  have  matured  since  August  24  and  many  are 
still  maturing.  Animal  improving.  Transferred  from  stable  to  field  VI  (North  Caro- 
lina cattle  with  ticks). 

September  5. — Temperature,  101.7;  pulse,  63;  respiration,  39.  Red  corpuscles, 
4,600,000;  white,  10,000.  A few  bright  bodies  seen  in  fresh  blood.  Twenty  per  cent 
macrocytes. 

September  23. — Temperature,  102.7;  pulse,  80;  respiration,  52.  Red  corpuscles, 
1,888,000;  white,  7,407.  A few  pairs  of  large  parasites  detected  in  fresh  and  stained 
blood.  Ten  to  15  per  cent  macrocytes  up  to  11  p in  diameter.  Some  punctated  and 
tainted.  Several  haematoblasts. 

October  1. — Temperature,  102.2;  pulse,  60;  respiration,  24.  Red  corpuscles, 
3,300,000;  white,  1,111.  Macrocytes  over  50  per  cent  (8  to  10  in  diameter). 
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Oc.lobor  10. — Temperature,  102.7;  ]»iilse,  (58;  respiration,  36.  Ked  corpusele.s, 
3,623,000;  "white,  4,706.  Macrocytes  still  nnmerous.  Animal  still  thin.  Slowly 
improving.  (For  the  temperature  record,  see  p.  200.) 

A'o.  227  (native). — Cow,  11  years  old,  received  August  27,  1892,  from  the  District 
of  Columbia.  Received,  on  this  day,  under  the  skin  of  the  neck,  with  a hypodermic 
syringe,  2 cc.  of  detibrinated  blood  from  sick  native  (No.  222).  'Phe  injection  was 
made  in  four  places,  cc.  being  injected  in  each  place.  Animal  placed  in  fenced-otf 
portion  of  field  XII  (Xlla.)  (For  the  preparation  of  the  blood  and  other  details,  see 
No.  197.) 

August  30. — Temperature,  102.2;  pulse,  60;  respiration,  72.  Red  corpuscles, 
.0,312,500;  white,  5,000.  A few  corpuscles  contain  ))right  bodies. 

Se]>tember  5. — Temperature,  105.4;  pulse,  78;  respiration,  66.  Red  corpuscles, 

3.887. . 500;  white,  3,750.  A few  corpuscles  contain  large  parasites. 

September  6. — Animal  weak  and  eating  but  little. 

September  8. — Animal  very  weak ; stands  with  head  drooping ; hind  quarters  sway 
in  walking;  refuses  food  entirely. 

September  9. — Temperature,  101.5;  pulse,  84;  respiration,  12.  Red  corpuscles, 

1..  555. 000;  white,  6,666.  A few  enlarged  corpuscles  detected. 

Dies  about  6 p.  m.  to-day. 

September  10,  10  a.  m. — Autopsy:  Cow  now  weighs  about  500  pounds;  weight  be- 
fore disease,  750  to  800  pounds.  Fat  over  the  entire  body  of  a deeper  yellow  than  is 
found  in  cows  of  this  age.  Slight  post-mortem  decomposition. 

Extensive  ecchymoses  beneath  epicardium  and  endocardium  of  ventricular  sur- 
faces of  heart.  In  both  cavities  small  firm  clots,  having  on  the  surface  a bright 
golden  color  in  patches. 

Lungs  full  of  blood,  collapsed  only  in  part.  Old  fibrous  adhesions  to  chest  wall. 
Slight  interlobular  emphysema. 

Spleen  very  large  and  of  the  usual  blackish  appearance  on  setf^tion.  Much  pig- 
ment in  large  lumps  detected  in  teased  preparations.  Also  many  large  red  corpus- 
cles and  some  hiematoblasts.  Liver  shows  a uniform  yellowish  color  throughout. 
In  fresh  sections,  the  parenchyma  found  in  state  of  complete  fatty  degeneration. 
Individual  cells  contain  2 to  4 oil  globules  larger  than  red  corpuscles.  Occasional 
patches  of  bile  injection.  Bile  viscid  and  loaded  with  flocculent  matter,  which  stains 
the  hands  intensely  yellow. 

Kidneys  surrounded  by  reddish  oedematous  tissue.  Rarenchyma  pale.  On  sec- 
tion there  is  a swollen  oedematous  appearance  with  absence  of  the  usual  mark- 
ings. The  base  of  the  pyramids  marked  with  pale  striie.  In  fresh  sections 
these  correspond  to  tubules  completely  filled  with  fat  globules.  Cluni])S  of  amor- 
phous yellow  pigment  are  scattered  through  the  epithelium  of  the  straight  tubules 
and  bundles  of  needle-like  yellowish  crystals  4 to  8 //  long  are  also  present.  Urine 
free  from  hsemoglobin,  rather  yellowish  in  color.  Albumen  present  in  very  small 
quantity. 

In  stained  yjreparations  of  the  various  organs  many  large  bacilli  (post-mortem) 
detected.  There  are  present  perhaps  ten  per  cent  of  quite  large  macrocytes  which 
have  retained  a very  feeble  stain.  Tbe  intraglobular  parasites  are  quite  scarce.  In 
the  preparations  of  liver  and  the  heart  muscle,  about  one-half  to  one  per  cent  oTthe 
red  corpuscles  contain  single  or  paire<l  jiyriform  bodies.  In  the  spleen  .and  the  kid- 
ney preparations  none  arc  found.  (For  the  temperature  record,  see  p.  294.) 

No.  228  (native). — Cow,  7 years  old,  received  August  27,  1892,  from  the  District 
of  Columbia.  Received  under  the  skin  of  the  neck  1 cc.  of  defibriuated  blood  from 
sick  native  No.  222.  The  injection  was  made  in  two  places,  ^ cc.  being  injected  at  a 
time  (see  No.  197  for  preparation  of  blood  and  other  details).  Placed  in  fenc-cd-oft' 
portion  of  field  XIL  The  blood  examined  before  the  inoculation  gave  the  following 
figures:  Red  corpuscles,  5,948,700;  white,  9,874.  In  preparations  of  fresh  blood  2 or 
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|MM'  ct'iit  (»rall  < ()ri>us<-lcs  (‘oiiiaiii  bi  i^lil  Itodiea  \ aiyin^’  in  size  from  mere  j)oinls  t,o 
+ //.in  diameter.  In  stained  preparation  nothing  abnormal. 

September  5. — Temperature,  106.  Ked  corpuscles,  4,  586,  900;  wliite,  .5434.  In  fresli 
])re])aratious  of  blood  2 to  3 per  cent  of  corpuscles  found  with  large  Texas  fever  x>ara- 
sites  and  a few  with  bright  bodies.  One  stained  preparation  negative. 

September  6. — Eating  very  little. 

September  7. — Appetite  entirely  gone. 

September  9. — Temperature,  105.8.  Red  corpuscles,  3, 185,  700;  white,  10,000.  In 
fresh  preparations  nothing  abnormal  detected.  In  stained  preparation  several  cor- 
X)nscles  containing  large  pyriform  parasites. 

September  10. — Animal  weak.  Stands  with  head  drooping.  Hind  quarters  sway 
in  walking.  Has  grown  thin. 

September  14. — Temperature,  102.1.  Red  corpuscles,  1,512,200;  white,  1087.  In 
fresh  preparations  a few  corpuscles  with  bright  bodies.  Fully  10  per  cent  are  macro- 
cytes. Of  these  a very  few  are  found  punctate  and  tinted  in  stained  preparation. 

September  26. — Temperature,  101.2;  pulse,  48;  resjiiration,  12.  Red  corpuscles, 
2,757,000;  white,  11,428,  Fully  60  per  cent  macrocytes  present,  of  which  10  per 
cent  are  finely  punctated  or  tinted  in  stained  preparation.  The  animal  is  improving 
slowly. 

October  8. — Still  very  thin  and  weak,  although  appetite  good. 

October  27. — Temperature,  102.6;  pulse,  60;  respiration,  24.  Red  corpuscles, 
3,300,000;  white,  11,250.  In  fresh  preparations  1 to  2 per  cent  bright  bodies  within 
corpuscles.  In  stained  preparation  5 to  10  per  cent  of  the  red  corpuscles  are  infected 
with  the  peripheral  coccus-like  bodies.  (For  the  temperature  record,  see  p.  294.) 

No.  2S0  ('native). — Cow,  9 years  old,  received  September  7,  1892,  from  the  District 
of  Columbia,  and  placed  in  unused  field  XI. 

September  9. — After  the  examination  of  the  blood,  this  animal  received  into  the 
left  jugular  vein  28  cubic  centimeters  (two  syringefuls)  of  blood,  drawn  immediately 
l)efore  from  the  left  jugular  vein  of  North  Carolina  cow  No.  214.  Transferred  to 
field  III,  now  containing  Nos.  206,  218,  219,  221,  and  222  (see  No.  198  for  details  of 
the  operation).  The  following  table  indicates  an  acute  attack  followed  by  a relapse : 
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TEMPERATURE  RECORD  OF  THE  VARIOUS  ANIMALS  USED  IN 
THE  EXPERIMENTS  FROM  1889  TO  1892,  INCLUSIVE. 

The  following  tables  include  with  but  three  exceptions  (Nos.  158, 166, 
and  180)  the  temperature  record,  in  degrees  and  tenths  of  degrees 
Fahrenheit,  of  all  cattle  used  in  the  field  experiments  at  the  Washing- 
ton station.  The  temperature  of  the  three  cases  noted  as  exceptions 
was  not  taken  regularly,  and  hence  the  only  record  forthcoming  is  that 
printed  with  the  notes  under  each  case. 

In  consulting  these  tables  the  reader  may  find  what  appear  to  be  dis- 
crepances between  the  temperature  as  given*  here  and  that  already 
printed  with  the  notes  under  each  case.  This  apparent  discrepancy  is 
due  to  the  fact  that  the  temperature  as  given  in  the  tables  and  as 
tabulated  with  the  blood  examination  was,  as  a rule,  taken  at  differ- 
ent hours  of  the  same  day  or  on  different  days.  Hence,  in  case  of 
considerable  daily  fluctuation,  such  as  is  usually  the  rule,  at  least  in 
hot  weather,  in  mild  attacks  and  relapses  and  at  the  beginning  and  at 
the  end  of  the  acute  attacks,  these  two  records  may  not  agree  closely. 

The  hour  in  which  the  temperature  was  taken  is  given  in  the  tables. 
Slight  fluctuations  in  healthy  animals  may  here  and  there  be  explained 
by  taking  into  account  the  time  of  day  since  there  is  a slight  rise  of 
temperature  towards  evening.*  The  hour  of  the  blood  examination  is 
not  given  in  the  notes  of  the  individual  cases,  but  it  was  made,  with 
few  exceptions,  before  noon. 

The  record  of  the  same  animal  exposed  for  several  successive  sea- 
sons is  given  in  a separate  table  for  each  fresh  exposure.  The  iiages 
on  which  such  records  may  be  found  are  given  at  the  end  of  the  notes 
for  each  case  or  with  the  remarks,  if  the  notes  have  been  tabulated. 

The  daily  fluctuations  associated  with  the  beginningof  the  fever,  and 
quite  marked  in  some  cases  may  be  studied  in  tables  on  pages  276, 284, 
285,  288,  291,  292,  293,  294,  and  295,  where  the  morning  and  evening 
temperature  is  recorded. 

The  temperature  of  Southern  animals  used  as  sources  of  infection  in 
the  various  inclosures  was  not  taken.  Whenever  such  animals  were 
exposed  on  subseijnent  occasions,  for  the  purpose  of  determining  any 
loss  of  immunity,  their  temperature  was  recorded.  The  record  of  such 
cases  and  of  a few  natives  which  remained  healthy  during  the  period  of 
exposure  (page  291,  and  elsewhere)  furnishes  a valuable  basis  of  com- 
parison with  the  record  of  the  actually  diseased  animals. 


See  pages  16,  17,  aud  151. 
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[erred  to  field  I. 


Fields  IV  and  V,  1889. 
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Field  II,  1890. 
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102. 1 

102.2 

102.  4 

102.  6 

103  1 

i 102.5 

101.8 

102 

Aug.  2 

102.  5 

104.2 

102.  2 

102.  8 

101.  1 

103 

101.8  1 

104  : 

101.2 

102 

102.  5 

103.6 

102 

102.  7 

102.  8 

102.8 

109.2  1 

1 103.6 ; 

101.  2 

101.  6 

101.4 

103.  6 

101.  2 

102.  2 

101. 2 

102.5 

101.8 

104  i 

101 

102 

101.2 

103.8 

101.  2 

102 

100.5 

! 102.7 

102.5  1 

104  1 

100.8 

101.6 

Aim.  6 

100.  8 

103.  2 

ICl.  5 

101.8 

101  ! 

109 

102.8 

104  ! 

101.  2 

101.5 

101 

101.  8 

101. 4 

101.  8 

101.9 

102.2 

102.  4 i 

104  1 

101 

101.  6 

100.  6 

101.6 

101.  6 

102.  8 

100.7 

101 

100.8 

102.8  j 

101 

1 02.  2 

1 

1 

Aug.  9 

100.  8 

102.  5 

101.4 

102.4 

101.  5 

103.2 

101.8 

104.1  i 

104.1 

102.  9 

Au"^.  10 

101.2 

101.  4 

101.  9 

102.  6 

102.  6 

103 

109 

102.8  1 

101.5 

101. 8 

Aug.  11 i 

100. 1 

101.2 

101.  2 

102.  3 

101.  4 

102 

100.2  i 

103.2  i 

100.8 

102.  2 

Aug.  12 i 

100.  8 

101.  6 

102  i 

102.  8 

101. 6 

102.  7 

101.5 

102  6 i 

101.2 

109.  2 

A ug'.  19 1 

100.  7 

101.  6 

100,7  ' 

102.6 

100.  8 

103.  6 

100.6 

103 

100.  5 

101.  8 

A ug.  14 ■ 

100.2 

102.  5 

101 

103 

101 

103.8 

100.6 

103.6 

100.  3 

101.8 

1 

A ug.  15 ■ 

101.2 

101.  8 

101.7  j 

102  7 

102 

103.5 

101.  8 

: 109.4 

102 

101.  6 

1 

Aug.  16 1 

1 100.2 

102.  3 

101.6 

102.2 

! 100.8 

103.2 

100.7 

S 109.2 

100.  6 

101.  8 

j 

Aug.  17 

101.2 

102.  4 

101.5  i 

102.  9 

1 101.8 

109.2 

101.4 

' 109 

100.  8 

101.  5 

^Il<r  18 

101 

101.  4 

102  1 

102 

j 102. 1 

101.  2 

101.2 

1 101.3 

101.  2 

101.  5 

Aug.  19 

101.4 

101.6 

102.2  1 

102.7 

1 101.6 

103.8 

1 102.2 

1 102.4  i 

i 101.3 

101.6 

1 

100.  8 

102 

102. 1 ! 

109 

1 101.5 

104 

101.2 

102.8 

1 101.4 

101.  6 

Aiu»  . 21 

100.  8 

104.8 

101. 8 1 

103 

1 101.4 

104.  6 

‘ 100.  7 

102.2 

i 100.4 

102 

Aug.  22 

102.  6 

104.  8 

101.7  ! 

103.6 

! 102.5 

105 

i 100.7 

102.2 

100.6 

102 

i 

Au<^.  29 

101.  6 

104.  8 

102  i 

104 

1 104.8 

105.4 

100. 1 

102.5 

100.  5 

102 

1 

Aug.  24 

104.  7 

105.7 

102.  2 

103.2 

105.8 

105.  5 

100.2 

101.5 

1 104 

104.  8 

1 

Aug.  25 

106.2 

106.8 

102.3 

104.5 

! 104.5 

105.6 

1 100.2 

102.2 

i 106 

106.4 

1 

Og  2fi 

105.  8 

106.  6 

102.  8 1 

103.  8 

1 104.5 

109,  8 

i 100.  7 

102.6 

i 106.4 

i 106.3 

1 

Aug.  27 

106 

lot.  8 

109.1  i 

103.  8 

1 104.2 

105.4 

1 101.5 

105.6 

i 106.6 

106.2 

Aug.  28 

102.  7 

Dead. 

102.5  1 

104.  4 

! 103.4 

105 

I 109 

104.5 

: 105.6 

104.  6 

Aug.  29 

103 

104 

1 104.6 

105 

i 104.7 

107.1 

1 101.2 

Aug.  90 

102  1 

109 

i 103.4 

104.  7 

105. 

j 107 

: Dead. 

j 100.1 

1 

101.  8 

Au^  91  

101 . 2 

1 104.7 

106. 

1 1 00.  5 

Pf'jM'  1 

1 

102  9 

109 

1 102.  2 

1 101.9 

! 98 

^ Dead. 

i 

too.  8 

101.  2 

Sept.  2 

100.  8 

102.  4 

i 101.2 

101.  4 

1 

1 1 00.  6 

101. 9 

Sept.  9 .... 

101.  7 

102.  9 

102.  2 

109.  8 

1 

1 101 

102 

Sept.  4 

102 

102.  5 

101.4 

102.  8 

i 

I 

i 101 

101.  6 

Sept.  5 

103.  2 

103.  4 

102.  5 

103.  4 

1 

1 101.4 

101. 7 

Sept.  6 

102. 5 

102.  6 

102 

104.  4 

1 

' 101.2 

102 

Sept.  7 

102 

109.  9 

102.  5 

103.  8 

1 

101.4 

102.  6 

Sept.  8 

102.  5 

109.  2 

102.3 

103.  8 

101.  8 

109.  4 

Sept  10 

102.  2 

109.  7 

102.  9 

1 103.4 

106 

105.  2 

Sept.  11 

1 

101.  4 

101.  2 

' 101.2 

i 101.8 

105.2 

106 

Se])t.  12  .... 

103,2  ' 

103 

101.7 

1 102.6 

106. 1 

102.4 

Sppt.  1 9 

: ! 

1 

Dead. 

1 ! 1 

1 1 

1 i 

1 

1 
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* Translcrretl  to  field  IV. 
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* Transferred  to  field  IV. 
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ferred  to  field  IV. 


Field  VI,  1890 — Continued. 
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* 'rransferml  to  field  IV. 


Fields  TII,  VIII,  and  IX,  1890 — Continued. 
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Transferi’ed  to  field  IV. 


Miscellaneous 


284 


TJ^XAS  OK  SOUrilEIiN  CATTLE  FEVER, 


Animals  in  stable  artifteialhi  heated,  1890. 


Temperature 
of  stable. 

62. 

143. 

145. 

149. 

117. 

Morn- 

Even- 

Morn- 

Even- 

Morn- 

' Even- 

Morn- 

Even-1 

Morn- 

Even- 

Morn- 

Even- 

ing. 

iug. 

ing. 

ing. 

ing. 

i iiig- 

ing. 

ing-  j 

ing. 

ing. 

ing. 

ing. 

Oct.  30 

70 

102.  5 

101.  9 

101.  9 

102.  3 

Nov.  1 

74 

101.8 

102.  3 

101.  4 

101.  8 

Nov.  2 

70 

78 

101.  7 

102.  2 

102.  8 

103.3 

101 

101.9 

102 

100.2 

Nov.  3 

68 

67 

101.  6 

102 

102.4 

102.  8 

101.8 

101.  7 

102.  6 

102.  2 

Nov.  4 

70 

101.  6 

102 

1 

102 

101.6 

Nov.  5 

67 

101.  7 

103. 1 

101.  4 

102.3 

Nov.  0 

6.5 

80 

101.  6 

’ioi.’i’ 

103 

103.  2 

101.  3 

101.8 

102.  5 

102.7 

Nov.  7 

67 

102 

103. 1 

101.  3 

101.  5 

Nov.  8 

70 

84 

101.  9 

101.  4 

102.  8 

103.  8 

101.  4 

101.  4 

102 

103 

Nov.  0 

72 

80 

101.  2 

102.  2 

103.  8 

105.  8 

101.  2 

101.5 

101.  8 

103.  5 

Nov.  10 

76 

101.  5 

104.3 

101.  2 

102.  2 

1 

Nov.  11 

1 * 

75 

101. 6 

103.  2 

101.  2 

102.  4 

Nov.  12 

72 

74 

101.  7 

101.  9 

103.  3 

103.  5 

101.  3 

101.4 

104.  5 

104. 1 

Nov'.  13  ' 

' 73 

80 

102.  2 

101.  7 

103.  3 

104.  3 

101.  5 

101.  8 

103.  8 

104.  7 

Nov.  14 

72 

80 

iOl.  5 

102.4 

103.  3 

103.  8 

lOl!  3 

102.  7 

103 

103.4 

Nov.  1.") 

80 

83 

102.4 

102. 1 

103.  2 

104.  4 

102 

102 

103.  4 

103.  7 

Nov.  l(i 

74 

72 

101.5 

102 

103.2 

103.  2 

100.  9 

102. 1 

102.3 

102.7 

Nov.  17 

72 

76 

102.2 

102.  2 

103.  6 

103.  9 

101.  7 

102 

102. 1 

103.  5 

Nov.  18 

72 

81 

102 

101.  8 

103.  8 

103.  4 

101.  5 

101.4 

102. 4 

102.  8 

Nov.  19 

78 

70 

102 

102.  4 

103.  2 

103.5 

101.  2 

101.5 

102.  8 

163 

102.  4 

Nov.  20 

70 

78 

102 

101.8 

102.7 

103.  2 

101 

101.2 

102.1 

102.1 

102. 1 

103 

Nov.  21 

74 

80 

101.6 

102 

105 

104.2 

101.4 

101.8 

103.1 

102.6 

102 

103 

Nov.  22 

79 

78 

102 

101.8 

104 

104 

102.5 

102 

103.6 

103.2 

102.4 

103.  2 

Nov.  23 

75 

82 

101.9 

102.  8 

105.  3 

103 

101.7 

102.7 

103.  2 

104 

102.5 

103.6 

Nov.  24 

76 

78 

102 

102. 1 

102 

103 

101.5 

101.8 

103.  4 

103.  2 

102.3 

103.2 

Nov.  2') 

78 

82 

102 

102.  2 

103 

103.8 

101.6 

102.5 

104 

103.  6 

103.  5 

104 

Nov.  26 

80 

77 

101.9 

102 

104 

104.  6 

101.  7 

101.  2 

102.  8 

102.6 

103.  7 

103.8 

Nov.  27 

75 

101. 6 

103 

101.  8 

102.2 

102.  7 

Nov.  28 

7‘* 

80 

101.7 

1 101.7 

103.  5 

104 

100.8 

101.8 

102 

101.  7 

102.  6 

102.  7 

Xov.  29 

72 

80 

101.5 

101.9 

102.5 

103.  5 

101 

102 

102.1 

102.  5 

102 

103 

Dec.  1 

76 

78 

101.7 

102.5 

102.5 

103 

101.  6 

102.4 

102 

103 

102. 1 

103.  2 

Dec.  2 

72 

74 

101.7 

101.7 

102.8 

103 

101.5 

102.4 

101.5 

102.  5 

102.  2 

102.8 

Dec.  3 

78 

78 

101.8 

102.2 

103.  4 

103 

102 

103.  2 

103 

102.  5 

102.  4 

103.  4 

Dec.  4 

74 

77 

101.4 

101.5 

102.  2 

102.  8 

103 

105.2 

101.6 

101.9 

101.  5 

102.  6 

Dec.  5 

78 

77 

101.8 

102 

102.9 

104.2 

104.1 

106 

102.  6 

102.8 

102.  2 

103 

Dec.  6 

7(i 

80 

101.6 

103 

102.2 

103.  4 

102.4 

103.2 

101.8 

102.7 

102.6 

103 

Dec-.  7 

76 

74 

101.5 

101.5 

103.2 

103.  2 

100.  2 

101 

102.4 

102.  2 

103 

102.9 

Dec.  8 

71 

74 

101.5 

102.  5 

102.9 

102.  6 

100.4 

101.2 

101 

102.2 

102 

101.5 

Dec,.  9 

76 

76 

101.8 

101.8 

102.  5 

102.  5 

101.2 

101.5 

107 

107 

102 

102.6 

Dec.  10 

75 

78 

1 101.7 

102.  3 

102.2 

103.5 

101.2 

102.  2 

101.2 

102 

102 

103 

Dec.  11 

70 

70 

101.8 

101.8 

102.5 

103.  5 

100.8 

101.6 

101.7 

101.  7 

102 

101.8 

i)ec.  12 

62 

i 102 

102.  2 

101. 5 

102. 1 

101. 8 

i 

APrKNDIX, 
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Date. 


Dec.  l‘J  ' 
Dec.  y.i  I 
Doc.  1 ! 
Doc.  1..  I 
De<-  Ifi  I 
]Ki.  17  I 

l><‘C.  IS 

Dec.  Jit 
Doc.  ‘JO 
Doc.  JJ 
Dec.  j:t 
Doc.  24 
Doe.  ‘jr, 
Doc.  20 
Doc.  27 
Doc.  ‘2H 
Doc.  29 
Doc.  110 
Doc.  :U 
Jan.  1 
Jan.  2 
Jan. 

Jan.  4 
Jan.  ■) 
Jan.  6 
Jan.  7 
.fan.  H 
Jan.  9 
Jan.  10 
Jan.  ]! 
Jan.  12 
Jan.  1:5 
Jan.  14 
Jan.  If) 
Jan.  IG 
Jan.  17 
J an.  lit 
Jan.  20 
Jan.  21 
Jan.  22 
Jan.  2:5 
Jan.  ‘24 
Jan.  25 
Jan.  26 
Jan.  27 
Jan.  28 
Jan.  29 
Jan.  110 
Jan.  31 
Feb.  2 
Feb.  3 
Feb.  4 
Feb.  5 
Feb.  6 
Feb.  7 
Feb.  9 
Feb.  10 
Feb.  11 
Feb.  12 
Feb.  13 
Feb.  14 
Feb.  16 
Feb.  18 
Feb.  19 
Feb.  21 
Feb.  23 
Feb.  24 
Feb.  26 
Mar.  2 
Mar.  5 
Mar.  9 
^far.  12 
Mar.  16 
Mar.  21 
Mar.  ‘24 
•Mar.  ‘28 
Al>r.  1 
^Vpr.  4 
Apr.  7 


Annuals  in  stable  artificially  heated,  1800 — Coiitiiiiiotl. 


Teinperatmo 
of  stable. 

,n. 

130. 

145. 

1.52. 

Morn- 

ing. 

Even- 

ing. 

Morning. 

Even- 

ing. 

Morning. 

Kven- 
■ iti.g. 

Morning. 

Eva>n- 

ing. 

Morning. 

Even- 

ing. 

04 

101. 6 

1 02.  3 

103.4  ! 

1 02.  2 

68 

67 

101.7 

101.8 

103.8 

103.4 

ioi.4 

102.4 

10‘2.  4 

103.3 

71 

101.9 

103 

101. 5 

102.5 

76 

101.2 

101. 9 

Ht2.  5 

102.6 

101.8 

101.8 

102 

io-j.'i 

(iit 

74 

101. 8 

103 

1<)1. 9 

102.4 

101.7 

102.2 

102.6 

10;’..  2 

74 

74 

Kt3.  4 

102 

101.9 

101.8 

1 102.2 

101.8 

Ht3.  2 

103.2 

69 

71 

101 

102.4 

101.5 

102 

1 101.3 

102 

101.6 

102.7 

6!t 

72 

101.6 

102 

102 

101.8 

101.5 

101.7 

101.7 

101.8 

68 

71 

101. 6 

102 

101. 4 

101.5 

101.  8 

101.5 

Ktl.5 

101.8 

72 

78 

101.6 

102.5 

101.5 

101.  8 

i 101.5 

102 

102.4 

102 

71 

74 

102.  5 

102.  2 

101. 4 

1 01 . 6 

1 101.2 

101.6 

102.  6 

l(t‘2.  6 

68 

70 

101. 7 

102.  1 

101.5 

101.5 

101.8 

102 

101.4 

102.  2 

10‘2.4 

101.8 

; 101.8 

102.  2 

72 

64 

102.  2 

102.  3 

104.  7 

104.4 

! 101.6 

162”' 

102.  2 

101.8 

70 

72 

102 

103.  1 

102.2 

105 

! 101.6 

101.5 

102.5 

103.8 

76 

76 

102.2 

102.  8 

104.5 

106.  4 

! 101.4 

102.  1 

103.7 

105.4 

74 

77 

101.7 

10‘2.  5 

106.  3 

10.5.8 

101.  2 

102 

105.4 

106.3 

70 

83 

10‘2.  2 

103.6 

10.5.6 

105.  7 

102.  2 

101.8 

105.  2 

104.8 

105.  6 

101.  2 

in'i  ± 

74 

80 

1((0  ‘> 

103.  8 

104.  2 

101 

101!  4 

104.  5 

81 

84 

102.  8 

103 

101.7 

102.6 

101.6 

101.8 

102 

102!  5 

67 

76 

101 

101 

101.2 

101.  7 

100.8 

101 

103.2 

102.7 

74 

76 

101.5 

102.4 

101.8 

102.2 

101.6 

101.7 

102.  4 

103.2 

70 

70 

101.2 

102 

101 

102.2 

101. 2 

l(t;.  6 

103 

104.3 

70 

75 

101 

102 

101  7 

102.5 

101.5 

101.8 

102.2 

102.  6 

64 

73 

101.4 

101.  8 

101.  2 

102 

101.4 

101.7 

102.2 

102.  2 

72 

78 

101.2 

102.  3 

10‘2.5 

103 

101.4 

Kt2 

101.6 

102.  8 

72 

78 

101.5 

102.  6 

103.  2 

104 

101. 6 

10‘2.  2 

Ktl.  6 

101.8 

74 

80 

101.  5 

103 

102.5 

103 

101.4 

102.  6 

101.8 

102.  5 

103.  2 

102  8 

102.4 

1 02.  2 

80 

102 

101. 7 

102.  6 

101. 6 

72 

74 

101.4 

102 

101. 6 

103 

101.2 

101.8 

101.5 

101.7 

73 

81 

101.5 

102.3 

101.8 

10‘2.  5 

102.  8 

103.5 

101. 6 

102.2 

80  j 

81 

101.  6 

10-2.2 

101.5 

101.8 

101.2 

102 

102.5 

101.8 

78  ! 

82 

10‘2.  2 

10‘2.3 

101.5 

101.8 

101.5 

103 

102 

102.  ♦) 

76  ! 

78 

102.2 

103.2 

101.4 

102 

102 

103.4 

102 

101.8 

76 

74 

101.3 

102.  6 

101 

101.6 

103.2 

104 

i 101.8 

101.7 

79 

78 

101.  2 

101.  8 

101.2 

102 

103 

104.  5 

102.  4 

102.6 

72 

76 

100.7 

102 

101.4 

101.  8 

103.9 

105.  2 

102.  2 

102 

78  i 

78 

101.5 

102 

10‘2.2 

10‘2.6 

104.  4 

105 

101.3 

102 

74  ! 

80 

101.4 

102.  6 

101.7 

101.8 

104 

104.  5 

101.  6 

102.2 

72  1 

70  1 

101.  8 

102 

101.2 

101.6 

104 

105 

101.  6 

102.3 

58 

68 

101.4 

102.  5 

101.5 

101.4 

104 

104.  8 

100.  6 

101. 6 

67  1 

70 

101 

101.4 

101.2 

101.5 

103.7 

104 

101.5 

101.4 

62 

72 

101.7 

10‘2.5 

101.  4 

102.  2 

104 

104.  5 

101 

101.  8 

66 

76 

101.6 

101.8 

101.8 

101.6 

103.8 

104.3 

101 

101.  5 

72 

1 75 

101.2 

101.6 

1 101 . 5 

101.8 

103.  8 

104 

101.3 

101.4 

71 

1 72 

101.2 

102.2 

101.4 

101.7 

103 

103.6 

101.5 

101.  5 

65 

i 74 

101.  8 

10‘2.5 

! 101.3 

101.7 

102.4 

103.  8 

103.4 

101.6 

72 

i 

101.4 

101.  3 

10‘2.4 

101.  5 

72 

1 76 

! 101. 2 

102 

101 

101.4 

102.2 

i02.  8 

101.4 

101.5 

60 

70 

101.2 

102 

100.  8 

101.  5 

1 101.8 

103 

100.5 

101.6 

68 

70 

101.7 

102 

101.  6 

101.  6 

1 102. 4 

10‘2.  6 

101.7 

101.4 

75 

i 70 

102.2 

101.8 

101.5 

101.8 

1 102 

102.6 

101.7 

102 

64 

i 70 

101.4 

102.  4 

101 

101.6 

101.8 

102.  2 

101.6 

101.5 

68 

i 70 

101.8 

102 

101 

101.4 

102 

102.  8 

101.8 

101.5 

65 

73 

1 100.8 

102.  4 

101.  4 

101.  3 

101.4 

102.  2 

101 

101.8 

68 

76 

101.6 

102.  6 

101 

101.6 

101.7 

102.4 

102 

101,8 

70 

1 68 

101.2 

102 

101.2 

101.6 

101.4 

101.  4 

101.  5 

101.8 

71 

i 72 

101.4 

102 

101.8 

101.  7 

102.4 

102.6 

101.6 

101.6 

69 

72 

101.5 

102.  2 

101.5 

101.8 

1 02 

102.  6 

101.  7 

102 

71 

72 

101.8 

102.  2 

101.4 

101.6 

101.2 

101.  5 

101.6 

102 

73 

101.  5 

101.8 

101.  7 

101.  8 

60 

70 

100.  6 

102 

! 101.4 

101.8 

101.  3 

102 

101.7 

102 

74 

75 

101.6 

102.2 

101.8 

101.6 

101.8 

101.  7 

101,2 

101.4 

68 

101.  6 

101. 4 

101.  8 

101.  3 

72 

78 

101.4 

102 

101.5 

"’iO‘2”' 

101.  7 

102 

101.3 

101.6 

70 

74 

101.5 

102.  2 

101.  6 

101.6 

101.2 

101.8 

101.2 

101.  5 

62 

65 

102 

103 

102.  4 

102.8 

101.8 

102.  2 

101.7 

101.8 

60 

66 

102 

101.6 

101.4 

101.2 

101.5 

101.6 

101.4 

101.5 

68 

70 

102 

102 

101. 6 

101.  3 

102.  2 

103. 1 

101.6 

101.  7 

69 

68 

101.2 

101.6 

101.5 

102 

101.6 

102.  6 

Ktl. 8 

102.  1 

65 

101. 2 

101  6 

1 02.  2 

102.  4 

65 

70 

101.6 

101.5  1 

(02 

101.6 

101.5 

101. 6 

101.8  ^ 

102 

73 

72 

101.2 

101.8  ! 

101.2  1 

11tl.4 

102 

101.  2 

102  ! 

102 

63 

70 

101.2 

1 101.1  1 

101.4  ‘ 

101,4 

102.  4 

101.8  i 

101.8 

101.8 

61 

68 

101.2 

101.6  1 

101. 3 

101.6 

1 03 

103.7 

101.8 

101.8 

63 

64 

101.4 

1 02 

101.8 

101.4 

102 

101.8  ! 

101. 7 

103 

60 

72 

i 101.6 

: 

101. 4 

i 

101.8 

10-2.  2 

101.8  : 

1 

101.5 

101.7 

VI,  1891. 
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Field  XI y 1801. 


No.  of  animal 


Age  of  animal 

J^ate  of  exposure. . . 
Result  of  exposure 

Aug.  (5,  2p.  m 

Aug.  10, 10  a.  m 

A ug.  13, 10  a.  m 

Aug.  18, 10  a.  m 

A iig.  21,9  a.  in 

A liu.  24, 7 p.  m 

A ug.  ‘iA.  2 p.  m 

Ar,^.  20.  9 a.  m 

Aiig.  27, 11  a.  m 

Aug.  28, 9 a.  m 

Aug.  29, 12  m 

Aug.  31, 10  a.  lu 

Sept.  1,  2 p.  m 

Sept.  2, 9 a.  m 

Sept.  4, 10  a.  in 

Sept.  5, 10  a.  in 

Sept.  7,  9 a.  m 

Sept  9, 9 a.  in 

Sept.  11, 9 a.  m 

Sept.  12,  8 a.  m 

Sept.  14, 8 a.  m 

vSept.  16, 8 a.  m 

Sept.  19,  8 a.  m 

Sept.  21, 9 a.  m 

Sept.  23,  8 a.  m 

Sept.  25,  8 a.  m 

Sept.  28,  8 a.  m 

Sept.  30,  8 a.  m 

Oct.  3, 9 a.  m 

Oct.  5, 11  a.  in 

Oct.  8, 11  a.  m 

Oct.  10,  8 a.  m 


161 

164 

167 

6 years  . . . 
July  2 . . . . 
Negative  . 

7 years 

July  ‘1  .... 
Died 

3i years. 
July  2. 
Recovered. 

102.  3 

101.9 

102. 1 

103.  3 

103.6 

103.  2 

101.8 

102.4 

102.2 

102.  2 

102 

101.5 

102.  2 

102 

101.8 

101.  8 

104 

101.6 

102.  2 

106.5 

101.  4 

102.2 

106.2 

102.2 

101.9 

106.  6 

101.8 

101.8 

106.5 

104.2 

101.8 

10.5.  8 

104.8 

101.  8 

102 

107.  2 

102 

106.8 

102 

98 

106.  8 

102.4 

Dead. 

1 104. 8 

102 

1 102. 8 

101.4 

1 103. 7 

101.6 

i 105 

102.  8 

i 1 92  6 

101 

100.  6 

101 

100.  8 

102 

• 100. 8 

102.5 

' 101.6 

102 

• 201  8 

101.8 

! 102 

101.  2 

101.  8 

102.4 

101.2 

102.2 

100.2 

103.2 

100.  8 

101 

100.8 

102 

103 

101 

101.8 

Tntravenom  injection  of  infusion  of  tides,  1891. 


Nn.  of  a.niTnal 

165 

183. 

Age  of  animal 

24  yp.fl.r.i 

24  years. 

No.  of  field 

IV 

IV. 

Date  of  inoculation 

Aug.  29  

Aug.  29. 

Result  of  inoculation 

N ftgativft 

Negative. 

Morning. 

Evening. 

Morning. 

Evening. 

Aug.  29 .' 

102.2 

103. 2 

Aug.  30 

100.6 

102.3 

100.6 

102 

Aug.  31 

101.2 

102.6 

101 

102.3 

Sept.  1 

101.3 

103 

101.3 

102.3 

Sept.  2 

100.8 

102.6 

101.2 

102.6 

Sept.  3 

101. 4 

103.4 

101.1 

101.7 

Sept.  4 

1 101.4 

103 

100.  5 i 

1 101. 8 

Sept.  5 

1 101 

103.2 

101.2 

101.8 

Sent.  6 

102.3 

101 

Sept.  7 

101.  6 

103 

100.6 

102 

Sept.  8 

101.  2 

102.9 

100.7 

102 

Sept.  9 

101.6 

103.2 

101.  2 

101.8 

Sept.  10 

101.2 

102.8 

100.8 

101.6 

Sept.  11 

101. 1 

104 

101 

101.8 

Sept.  12 

101.4 

105 

101 

101.  6 

Sept.  13 

100.  8 

]03 

100.6 

101.8 

Sept.  14 

101.2 

103 

100.8 

101.  6 

Sept.  15 

103.6 

102.  2 

Sept.  16... 

103.5 

102!  6 

Sept.  17 

104 

101.  6 

Sept.  18... - 

102.6 

103.6 

102 

Sept.  19 

104.2 

102 

Sept.  21 

103.  4 

101.  5 

Sept.  22 

104.9 

103 

•Sept.  23 

104.  5 

102.  2 

Sept.  24 

103.4 

101.2 

Sept.  25 

103 

101.2 

Sept.  26 

103.  8 

102 

Sept.  28 

1 103. 4 

101.  2 

Sept.  30 

100  6 

100.  4 

102 

i 101.4 

1 

102.  4 

101 

Oct.  7 

101.6 

1 102 
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Intravenous  injection  of  Texas  fever  hlood.  Field  TT.  fSDl. 


Niimber  of  animal 

182 

185  1 

186. 

'Age  of  animal 

Date  of  inoculation 

Result  of  inoculation 

3^  years. 
September  19. 
Recovered. 

7 years. 
September  19. 
Recovered. 

10  to  12  years. 
September  19. 
Died. 

Morning. 

Evening. 

Morning. 

Evening.  ! 

Morning. 

Evening. 

September  20 

1 

100.9 

100.  8 
100 
102 
102.  4 
105.  5 

106.4 

105.8 

104.5 

102.3 
101.2 
100 
100.2 
100.  8 

101.4 
101.2 
102 

100.5 

102.4 

104.8 

100.4 
99.  6 
99.  4 

100.8 
100 
100.4 
102.6 
101.6 
104.3 
106 
104.6 
102.  2 

September  21  

September  22 

September  23 

September  24 

September  25 

September  26 

September  27 

September  28 

September  29  ... ... ... 

100 
100.  6 
102.  2 
100.  5 
100.8 

101.7 

104.8 

105.6 
106.  2 

104.7 
102 
102.6 
102.4 
101 
102.2 

101.8 
101  5 

102.  4 
102.8  1 
102.2 
102.2  1 
105.  4 

104.  () 
106.4 
106.8 
106.6 

105.  7 
105.3 

104.  2 
105 

105.  4 
105.2 

102.  2 

105.6 

104.8 
106.  4 
107 
106. 2 

105.8 
104 

102.7 
102.3 
103.2 
102 
104.5 

1 104.9 

104.  4 

103 

103.4 
104.7 
105 
105.  8 

106.4 
105.  8 

Dead. 

September  30 

October  1 

i 

October  2 

October  3 

1 

October  4 

October  5 

October  G,  8 a.  ni 



October  7, 1 p.  m 

October  8, 1 p.  m 

101.1 

October  9,  4 p.  m 

103 
100.  6 
100.2 
100.2 
101.2 
101.6 

1 100.8 
1 

October  10,  12  m 

October  12, 8 a.  m 

October  13, 10  a.  m 

99.  6 

October  14, 4 p.  m 

102.6 

102.2 

100 

1 

October  15, 4 p.  m 

October  17,  9 a.  m 

t 

1 

Fields  IF  and  FI,  1892. 
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TransrerreJ  to  lielil  IV'. 


Fields  IV  and  VI,  1892. 
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Fields  I and  II,  1892. 


No.  of  animal 

208 

209 

205 

210 

.5  yea.ra  

2 years. 

No.  of  field 

II 

11. 

July  2 

July  2 

July  2 

.Tulv  2. 

Kesult  of  exposure 

Negative 

Negative 

Negative 

Negative. 

8 a.  m. 

5 p.  m. 

o a.  m. 

5 p.  m. 

8 a.  m. 

5 p.  m. 

8 a.  m. 

5 p.  m. 

July  2 

102.  8 

103.  4 

102. 6 

102. 5 

July  3 

102.  4 

103 

103 

102!  8 

101.  6 

102.  4 

102.  8 

102.  8 

102 

102.  5 

102.2 

102.8 

102 

103 

1 02. 1 

102 

103.  5 

102.5 

102 

101. 2 

102 

101.  8 

101.  8 

102 

July  11 

102 

102 

102 

102.  2 

July  12 

101.  8 

102.  2 

101.8 

102.  2 

July  14 

101.  8 

103 

102 

102.2 

July  16 

101.  8 

102 

103.  2 

102 

July  18 

101.8 

102.  2 

101.8  1 

102.3 

July  20 

102 

101.8 

101.5 

102.2 

July  23 

102.6 

106.  2 

101. 2 

103.2 

July  24 

101.8 

102.4 

102. 3 

103.4 

July  25 

102.2 

102.6 

102. 2 

104.8 

102 

103 

July  26 

101.6 

103.2 

102.2 

104.  2 

July  27 

102. 4 

103.4 

102 

104.8 

101.4 

101.8 

101.5 

102.4 

July  28 

102.2 

102.  6 

101.  2 

103 

101.  8 

101.2 

July  29 

102.  7 

102 

102.5 

103.6 

102 

101.8 

102 

102 

July  30 

102.  2 

102.5 

103 

103.8 

102.4 

102 

102 

102.2 

Aug.  1 

101.5 

101.5 

102. 5 

103.4 

102 

101.7 

102 

101.6 

Aug.  3 

101.6 

101.8 

102 

103 

102.2 

102 

101.2 

102.6 

Aug.  5 

101.8 

101.5 

101.2 

102.5 

102 

103.2 

106.6 

102.2 

Aug.  6 

101.8 

102.2 

101.2 

102.5 

101.9 

102.2 

101.5 

101. 2 

Aug.  8 

103.4 

102 

103.8 

102.8 

102.2 

101.8 

102. 5 

101.8 

Aug.  10 

102.4 

102.5 

102.5 

102.6 

102 

102 

101.8 

101.6 

AUg.  12 

101.8 

101.6 

101.6 

102.4 

102.6 

102 

101.6 

101.7 

Aug.  13 

101.8 

101.9 

101.4 

101.9 

101.4 

104.2 

101.4 

101.8 

Aug.  15 

101.9 

102 

101.4 

102.2 

101.4 

102.8 

101.6 

102.8 

Aug.  16 

101.5 

101.4 

101.4 

102.4 

101.8 

101.  2 

101 

102 

Aug.  18 

101.2 

101.7 

100.8 

102.4 

101.2 

101.  6 

100.8 

101.8 

Aug.  20 

101.6 

102 

101 

102.6 

101 

101.4 

101.4 

101.8 

Aug.  22 

101 

101.4 

101 

101.8 

101.2 

101.2 

101 

101.6 

Aug.  24 

101.5 

100.6 

101. 7 

101.5 

101.3 

101 

100.8 

101. 2 

Aug.  26 

101 

101.8 

100.6 

102.7 

101.2 

101.2 

101 

101.7 

Aug.  29 

101.2 

101.4 

101.4 

101.4 

100.8 

101.2 

101 

101.2 

Aug.  30 

101.8 

101.4 

100 

101.6 

100.9 

101.2 

101 

101.6 

Sept.  2 

101.6 

102 

101.2 

101.6 

100.8 

100.8 

100.4 

101 

Sept.  5 

101 

102.4 

100.6 

101.8 

102.2 

101.4 

100 

102 

Sept.  8 

101.4 

102 

101.2 

101.8 

101 

102 

100.8 

102.4 

Sept.  10 

101.5 

101.2 

100.8 

102 

101.5 

102.2 

101.2 

101.6 

Sept.  12 

101.2 

101.8 

101 

102 

101.2 

102.4 

101.4 

101.5 

Sept.  14 

101.6 

102 

101.2 

102.8 

101.5 

102.2 

101 

102 

Sept.  16 

100.8 

101.5 

100.6 

102.2 

101.2 

102.3 

100.4 

101.8 

Sept.  19 

101 

102.2 

101 

101.8 

101.2 

101.2 

101.2 

101.4 

Sept.  23 

101.2 

102.4 

100.6 

101.8 

101.  2 

102.2 

100.5 

101.8 
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Miscellaneous  experimenis,  1892. 


No.  of  animal. 

197 

227 

Age  of  ani- 
mals. 

Number  of 
field. 

Date  of  inoc- 
ulation . 

Result  of  in- 
oculation. 

Died  days 
after  inocu- 
lation. 

6 years 

12A 

11  years 

12A 

Aug.  2 
Died  . 
8 

17 

Aug.  27 

Died 

13 

8 a.  m. 

5 p.  m. 

8 a.  m. 

5 p.  m. 

Aug.  29 

Aug.  31 

Sept.  2 

Sept.  3 

Sept.  5 

Sept.  6 

101 

103.2 

105.4 

106.7 

Dead 

101.6 

105 

106.6 

107.4 

Dead 

100.8 

100.4 
100.6 

102.4 
103.8 
103 
103 

98.5 

97.5 
Dead 

102.4 

101.4 

104.8 

106.8 
106.8 

105.5 

103.6 
101 
102.8 

Sept  7 

Sept.  8 

Sept.  9 

1 

Sept.  10 

1 

Sept.  12 

1 

Sept.  13 

i 

Sept.  14 

i 

Sept.  I.'l 

1 

Sept.  16 

! 

Sept.  17 

! 

1 

Sept.  19 

Sept.  21 

1 

....... 

Sept.  23 

Sept.  28 

Sept,.  30  . . 

Oct.  3 

228 

200 

202 

207 

7 years 

12A 

8 years 

12A  

7 years  

XIII 

2 years. 
XIII. 
Aug.  31. 
Negative. 

Aug.  27 

Recovered  .. 

Aug.  30 

Died 

9 

Aug.  31 

Negative 

8 a.  m. 

5p.m. 

8 a.  m. 

5 p.  m. 

8 a.  m. 

5 p.m. 

8 a.  m. 

5 p.m. 

100.8 

101.2 

100.8 

102.8 

103.6 

105.8 
106 
106 
104.2 

103.6 

102.8 
102.  2 
102.1 

101.6 
101.6 
100.8 

101.7 
101.5 

100.8 
101 
100.  6 
100.  4 

101.6 
102 
106.  6 
107 
106 

107.2 
108.1 

106.2 
105.8 
103.6 

105.8 
102 
105 
105 
104.5 
104.4 
105.2 

104.4 

103.5 
105 
103 

102.8 

100.8 
100.6 
100.6 
101.2 
106 
105.  2 
Dead . 

101.4 
100.2 
104.8 

105.4 

107.4 

107.5 

104 

100.8 

100.8 

101 

101 

100.8 

101.8 

101.8 

101.4 
101.6 
101.  8 

101.5 
102.2 

101.4 

101.  5 

102.  4 

101.5 
101.  2 
102 

105 

101.8 

101.9 

101.4 
101.2 
102 
101.7 

101.7 

101.8 
102 

102.4 
101.8 
102 

102.4 
102 

101.4 
101.  6 
101.8 

103.2 
101 
101.8 
101.4 

101.4 

100. 4 

101.7 

101.2 
101.6 
101 

101.4 

101.8 
101.  8 
101.2 
101.9 
101.6 

100.5 
100.8 
101.8 

105 

101.3 
102 
102 

101.4 

102.4 
101.8 
102.  2 

101.5 
ICl.  8 
102 
101.8 
102 
101.8 
102.  5 
101 
101.5 
101 

1 
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Ilisccltaneons  experiments,  1S02. 


Xo.  of  animal 

1 

2: 

25 

224 

8 ypnrs  

11  years. 
In  stall. 

In  stall 

1 

8 a.  m. 

5 p.  m. 

{ 8 a.  m. 

1 

5 ]).  m. 

Aug.  2 

102.  2 

101.8 

102 

101.2 

1 

101.8 

101.  8 

101.8 

101.5 

101 

101.  6 

101.2 

102 

1 

Aug.  9 

Aug.  10 

101.8 

101.5 

102.2 

102.5 

101.8 
101.  5 

*104.  5 
102.  4 

Aug.  11 

101.6 

102.  2 

102.  2 

102.2 

Aug.  12 

101.8 

104 

101.4 

102 

Aug.  13 

102.4 

104.4 

101.4 

101.7 

Aug.  14 

106 

107. 1 

Aug.  15 

107 

100.1 

101.  6 

102 

Aug.  16 

106.2 

107.4 

101.  2 

101.  6 

105 

106.8 

101.2 

102 

Ang  18 

105.2 
104.  2 

106.6 

105.5 

101.2 

101 

101.6 

102 

Aug.  19 

Aug.  20 

101.8 

104 

100.  8 

102. 1 

Aug.  21 

100.8 

101.6 

101 

102.4 

Aug.  22 

101.  2 

100.  6 

101. 1 

101.  6 

Aug.  23 

101.4 

102.3 

101 

101.2 

Aug.  24 

101.4 

103. 1 

101.4 

101.9 

Aug.  25 

102.  2 

102.4 

101.6 

103 

Aug.  26 

101.  8 

102.  6 

101 

101.  8 

Aug.  29 

101.2 

102 

101.4 

102 

Aug.  31 

Ti’ansferred  to  field 

101.4 

101.  6 

Sept.  2 

! VI. 

101 

101.4 

Sept.  3 

1 

100.6 

101.4 

Sept.  5 

1 

101.2 

101.8 

Sept.  6 

101.8 

102.4 

Sept.  7 

! 

101.8 

106 

Sept.  8 

1 

104.6 

106.8 

Sppt.  9 . 

105.8 

106.6 

Sp.pt.  10.  _ . - . ... 

106.2 

Sppt.  12  . . . 

1 

104.2 

106.8 

Sept.  13 

1 

104.6 

103.2 

Sept.  14 

104.  6 

105.  2 

Sp,]>t.  1.5  

104.  6 

104.  8 

Sept.  16 

103.8 

104.  6 

Sept.  17 

102.8 

102.  6 

Sept.  19 

101.8 

103.  4 

Sept.  21 

102.2 

103.  8 

Sept.  23  . ...  

i 102 

103 

Sept.  28 

1 102. 6 

* High  temi)erature  perhaps  due  to  the  struggle  necessary  to  get  animal  in  stall. 
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LETTER  OF  TRANSMITTAL. 


TJ.  S.  DePAETMENT  of  AORK^rLTlTEE, 

Bureau  of  Animal  iNin^STRY, 
Washington^  D.  C.,  February  10^  1893. 

Sir:  I have  tlie  honor  to  transmit  for  publication  the  following  re- 
port upon  investigations  relating  to  the  treatment  of  lumpy-jaw,  or 
actinomycosis,  in  cattle,  together  with  a detailed  report  upon  the  ex- 
periments conducted  at  Chicago  by  Dr.  V.  A.  Norgaard,  to  whom  was 
assigned  the  personal  supervision  of  the  work. 

Very  respe(*tfully. 

Dr.  D.  E.  Salmon, 

Chief  of  Bureau  of  A nimal  Industry. 

Hon.  3.  M.  Rusk, 

Secretary  of  A grieulture. 


REPORT  UPON  INVESTIGATIONS  RELATING  TO  THE  TREATMENT  OF 
LEMPY-JAW,  OR  AGTINOMYI’OSIS.  IN  CATTLE. 


REVIEW  OF  THE  WORK. 

Since  1889  the  disease  of  cattle  known  scientiti(?ally  as  actinomycosis, 
and  popnlaiiy  as  ‘‘  lumpy -jaw, has  attracted  much  attention  in  the 
United  States  on  aec'ount  of  sensational  iiublications  alleging  its  great 
prevalence  and  dangerously  contagious  character.  The  Illinois  board 
of  live-stock  commissioners  appears  to  have  been  the  lirst  to  accept 
this  view  and  the  most  active  in  promulgating  it.  Since  1888  that 
board  has  seized  and  slaughtered  a large  number  of  animals  both  at 
the  Union  Stock  Yards  at  Chicago,  and  at  the  jNational  Stock  Yards 
at  East  St.  Louis.  As  there  were  included  among  the  animals  seized 
many  in  the  best  of  condition  and  but  slightly  affected,  and  as  these  were 
turned  over  to  parties  for  rendering  purposes  who  allowed  to  the  own- 
ers for  a long  time  less  than  one-third  of  what  the  carcasses  were  worth 
even  for  that  purpose,  there  was  naturally  much  dissatisfaction  created. 
It  was  claimed  that,  in  addition  to  the  unnecessary  and  unjust  loss  on 
affected  animals  which  the  owners  were  compelled  to  suffer,  the  inspec- 
tion was  not  uniform ; that  many  affected  animals  were  not  siezed;  that 
those  badly  affected  were  in  some  cases  passed  by  the  inspectors  as  fit 
for  food,  while  in  other  cases  those  but  slightly  affected  and  in  good 
condition  were  sent  to  the  rendering  tanks.  More  than  this,  the  con- 
tagiousness of  the  disease  among  animals  and  the  danger  of  its  trans- 
mission to  man,  as  well  as  the  jurisdiction  of  the  State  board  of  live- 
stock commissioners  in  assuming  the  duty  of  meat  inspectors  were  se- 
riously called  in  question. 

The  Bureau  of  Animal  Industry  was  confronted  with  this  condition 
of  affairs  when  it  began  the  inspection  of  meat  at  Chicago  under  the 
act  of  Congress  approved  March  3,  1891.  The  shippers  of  cattle  at 
once  made  numerous  complaints  of  the  arbitrary,  arrogant,  and  unjust 
manner  in  which  the  State  board  was  acting,  and,  on  the  other  hand, 
the  board  attempted  to  dictate  to  the  I)ei)artment  as  to  what  carcasses 
should  be  condemned  by  its  inspectors  and  what  passed  as  fit  for  food. 
It  became  necessary,  therefore,  that  this  Bureau  should  make  an  in- 
vestigation as  to  the  facts  and  take  such  action  in  its  own  work  as 
would  secure  justice  to  the  cattle  owners,  and  at  the  same  time  pro- 
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tect  tlie  consumers  of  meat  from  any  carcasses  tliat  were  in  the  slightest 
degree  dangerous  to  the  imblic  health. 

The  matter  has  been  a difficult  one  to  adjust  because  there  existed, 
on  the  one  hand,  a board  which  has  not  hesitated  to  make  the  most 
sensational  assertions,  alarming  to  the  consumers  and  damaging  to  the 
meat  trade  of  the  country,  and  on  the  other,  a body  of  consumers  ex- 
acting as  to  the  quality  of  their  food,  sensitive  to  any  aspersions  upon 
it,  and  disposed  to  ask  the  destruction  of  meat  though  perfectly  whole- 
some, if  a breath  of  suspicion  had  been  directed  against  it.  This  dis- 
position of  consumers,  and  the  desirability  of  protecting  the  public 
health  at  any  cost,  no  doubt  accounts  for  the  ability  of  the  board  to 
maintain  its  seizures  for  so  long  a tim  e,  though  they  were  generally 
re(‘.ognized  as  unjust,  and  suspected  to  be  without  legal  authority. 

In  the  spring  of  the  year  1892,  the  attention  of  the  Department  was 
called  to  a remedy  which  appeared  to  have  extraordinary  effects  in  the 
treatment  of  this  disease.  An  experiment  was  made  on  a single  steer, 
which  was  badly  affected,  by  Dr.  Norgaard,  an  inspector  of  the  Bu- 
reau of  Animal  Industry,  and  this  steer  was  completely  cured. 

The  following  announcement  was  then  made  for  the  information  of 
those  interested  in  this  subject: 

The  interest  which  has  been  shown  by  the  stockmen  of  the  United  States  in  regard 
to  the  disease  known  as  ‘Unmpy-jaw/^  or  tlnit  form  of  actinomycosis  which  appears 
as  external  swellings  on  the  head,  renders  it  desirable  that  a preliminary  statement 
should  be  made  concerning  the  treatment  of  this  disease.  Until  recently  it  has  been 
the  opinion  of  the  veterinary  profession  that  a cure  could  only  be  obtained  by  a sur- 
gical operation,  and  that  this  should  be  performed  in  the  early  stages  of  the  disease 
in  order  to  insure  success. 

In  March  last  an  important  contribution  to  onr  knowledge  of  this  subject  was 
made  by  M.  Nocard,  of  the  Alfort  Veterinary  School,  in  a communication  to  the 
French  Central  Society  of  Veterinary  Medicine.  He  showed  clearly  that  the  acti- 
nomycosis of  the  tongue,  a disease  which  appears  to  be  (piite  commpii  in  Germany 
and  is  there  known  as  wooden  tongue,^' could  bo  quickly  and  permanently  cured 
l)y  the  administration  of  iodide  of  ])otassium.  M.  Nocard  calls  attention  to  tlie 
success  of  M.  Thomassen,  of  Utrecht,  who  recommended  this  treatment  as  long  ago 
as  1885,  and  who  has  since  treated  more  than  eighty  cases,  all  of  which  have  been 
cured.  A French  veterinarian,  M.  Godbille,  has  tia^ated  a number  of  cases  with  the 
same  remedy,  all  of  which  have  been  cured.  M.  Nocard  also  gives  details  of  a case 
which  was  cured  by  himself. 

All  of  tlie  cases  referred  to  were  actinomycosis  of  the  tongue,  and  no  one  ajipi'ars 
to  have  atteinjited  the  cure  of  actinomycosis  of  the  Jaw  until  this  was  undertaken 
by  Dr.  Norgaard,  veterinary  inspector  of  the  lUireau  of  Animal  Industry.  He  selec- 
ted a young  steer  in  April  last,  in  fair  (‘ondition,  which  had  a tumor  on  the  Jaw 
measuring  15^  inches  in  circumference,  and  from  which  a discharge  liad  already 
been  established.  This  animal  was  treated  with  iodide  of  potassium,  and  tlie  result 
was  a complete  cure,  as  stated  in  tlie  riiports  which  were  recently  given  to  the  pn^.ss 
at  the  time-the  animal  was  slaughtered  in  Chicago,  If  lum])y-Jaw  can  be  cured  so 
easily  and  cheaply  as  this  experiment  would  hjad  oiui  to  suppose,  the  treatnumt  will 
]>rove  of  great  value  to  the  cattle-raisers  of  th(‘-  country.  As  is  well  known,  there  is 
a considerable  number  of  steers  wei'kly  coming  to  our  markets  which  are  condemned 
because,  tlu^y  are  diseased  to  sindi  an  extent  that  the  gcmeral  condition  of  the  ani- 
mal is  atfected.  If  these  could  la*,  chcaiily  and  r«*,a(lily  enred  by  the  owners,  it  would 
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])r(5vonl.  tli(‘ loss  ol  tlu‘ carcass  an«l  solve  all  llic  troublesoiiic  (picsl  ioiis  wliicli  have 
been  raised  in  regard  to  the  coinhnnuation  otsuch  aniirials. 

The  curability  of  the  disease  does  not  affect  the  priiici])les  which  have  been 
adopted  in  inspecting  and  condemning  animals  affected  with  it.  This  department 
has  never  considered  it  necessary  to  condemn  animals  affected  with  actinomycosis 
on  account  of  the  coutagionsuess  or  the  incurability  of  the  disease.  Such  cou- 
demuations  have  been  made  when  the  disease  was  so  far  advanced  as  to  affect  the 
general  condition  of  the  animal,  and  all  such  carcasses  would  be  condemned 
whether  the  disease  from  which  the  animal  suffered  was  contagious  or  not,  or 
whether  it  was  curable  or  incurable. 

The  treatment  with  iodide  of  potassium  consists  in  giving  full  doses  of  this  medi- 
cine once  or  twice  a day  until  improvement  is  noticed,  when  the  dose  may  be  re- 
duced or  given  less  frecpiently.  The  size  of  the  dose  should  depend  somewhat  upon 
the  weight  of  the  animal.  M.  Thomassen  gives  1^  drams  of  iodide  of  potassium 
daily  in  one  dose  dissolved  in  a pint  of  water  until  improvement  is  noticed,  which, 
he  states,  is  always  within  eight  days.  Then  he  decreases  the  dose  to  1 dram.  The 
animals  do  well  under  this  treatment,  showing  only  the  ordinary  symptoms  which 
follow  the  use  of  iodine,  the  principal  ones  being  discharge  from  the  nose,  weeping 
of  the  eyes,  and  peeling  off  of  the  outer  layer  of  the  skin.  These  symptoms  need 
cause  no  uneasiness,  as  they  never  result  in  any  serious  disturbance  of  the  health. 

M.  Godbille  has  given  as  much  as  4 drams  (half  an  ounce)  in  one  day  to  a steer, 
decreasing  the  dose  half  a dram  each  day  until  the  dose  was  1^  drams,  which  was 
maintained  until  the  twelfth  day  of  treatment,  when  the  steer  appeared  entirely 
cured. 

M.  Nocard  gave,  the  first  day,  drams  in  one  dose  to  a cow;  the  second  and  suc- 
ceeding days  a dose  of  1 dram  in  the  morning  and  evening,  in  each  case  before  feed- 
ing. This  treatment  was  continued  for  ten  days,  when  the  animal  was  cured. 

Dr.  Norgaard  gave  2^  drams,  dissolved  in  water,  once  a day  for  three  days.  He 
then  omitted  the  medicine  for  a day  or  two,  and  continued  it  according  to  symptoms. 
These  examples  of  the  treatment  as  it  has  been  successfully  administered  by  others 
will  serve  as  a sufficient  indication  for  those  who  wish  to  test  it. 

Experiments  are  now  being  conducte<l  on  a large  scale  l)y  the  Bureau  of  Animal 
Industry  in  the  treatment  of  lumpy-jaw  with  this  remedy,  and  the  results  will  be 
published  as  soon  as  possible.  In  the  meantime  it  would  be  well  for  all  who  have 
animals  affected  with  this  disease  to  treat  them  according  to  this  method,  and  report 
results  to  the  U.  S.  Department  of  Agriculture,  Washington,  D.  C. 

Arrangements  were  made  at  as  early  a date  as  possible  to  test  the 
remedy  on  a large  scale  with  the  affected  animals  as  they  eame  to  the 
Union  Stock  Yards  at  Chicago.  As  the  State  board  was  still  exercis- 
ing its  assumed  power  to  seize,  quarantine,  and  slanghter  affected  ani- 
mals, they  were  requested  to  release  from  quarantine  all  such  animals 
arriving  during  the  time  necessary  to  collect  the  number  which  was  de- 
sired for  the  experiment,  and  allow  them  to  be  taken  without  interfer- 
ence to  the  stables  where  they  were  to  be  fed  and  treated.  This  they 
agreed  to  do. 

No  sooner,  however,  was  an  attempt  made  to  collect  affected  animals 
for  the  experiment  than  it  was  reported  by  the  inspector  of  the  depart- 
ment at  Chicago  that  the  State  veterinarian  was  passing  all  these  ani- 
mals as  fit  for  food  except  those  in  the  very  worst  stages  of  the  disease. 
This  change  in  the  policy  of  the  State  board  made  it  difficult  to  obtain 
the  necessary  cattle  for  treatment,  but  some  were  collected,  and  these 
the  board  put  in  quarantine,  so  that  they  could  not  betaken  out  of  the 
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stock  yards.  This  action  made  it  necessary  for  the  Secretary  of  Agri- 
culture to  call  upon  the  governor  of  Illinois  for  his  interference,  which 
was  done  in  the  following  telegram : 

ViROQUA,  Wis.,  Augustus. 

Gov.  J.  W.  Fifer, 

Springfield,  III. : 

Have  received  1‘ollowiug  telegram  from  Dr.  Melvin,  in  charge  of  meat  inspection  at 
Chicago : Stock  Yards  Company  refuse  to  allow  cattle  to  go  out  of  yards  on  or- 

ders issued  by  you  or  myself.  Baldridge  will  have  carload  by  Wednesday.  They 
will  only  recognize  orders  of  the  State.”  Will  you  please  instruct  your  live  stock 
board  to  allow  us  to  ship  out  all  cattle  for  experiments  in  lumpy-jaw  ? I am  anxious 
to  have  cattle  in  all  stages  of  disease  for  experiment  by  Departments  remedy.  I 
am  now  two  weeks  behind  in  this  work  on  account  of  not  being  able  to  procure 
cattle,  and  if  I am  to  be  subjected  to  further  delay  I will  have  to  go  to  Kansas  City 
to  make  experiments.  Answer  here. 

J.  M.  Rusk, 
Secretary  of  Agriculture. 

To  this  request  Governor  Fifer  replied  in  two  telegrams,  as  follows: 

Springfield,  III.,  August  23. 

Hon.  J.  M.  Rusk,  Secretary  of  Agriculture, 

Viroqua,  Wis.: 

I have  directed  the  Illinois  live-stock  commissioners  to  allow  your  agents  to  ship 
cattle  diseased  with  lumpy-jaw  for  experiments  by  your  Department,  as  requested 
by  you. 

Josj:ph  W.  Fifer. 


Springfield,  III.,  August  29. 

Hon.  J.  M.  Rusk,  Seortary  of  Agriculture, 

Viroqua,  Wis.: 

I am  advised  tliat  the  United  States  officials  have  full  charge  of  the  cattle  in  ques- 
tion, for  tlie  purpose  of  experiment,  .and  are  only  held  responsible  for  their  safe- 
keeping. The  oflicials  of  this  State  are  seeking  to  exercise  no  control  over  them  be- 
yond this.  Is  not  this  satisfactory? 

.losEPii  W.  Fifer, 

After  the  governor’s  assistance  had  been  secured,  the  animals  pur- 
chased were  allowed  to  leave  the  yards  for  treatment,  and  abetter  class 
was  obtained,  but  the  intluence  of  the  State  veterinarian  was  still  ex- 
erted to  prevent  the  Department  from  collecting  the  milder  cases.  Al- 
thougli  animals  so  affected  had  been  freely  condemned  before,  they 
were  now  said  to  be  either  free  from  the  disease  or  perfectly  lit  for  food. 
Glider  such  circumstances  the  owners  naturally  ])referred  to  sell  their 
affected  animals  on  the  market  included  in  the  lots  with  which  they 
had  been  shiiiped. 

Notwithstanding  the  obstacles  put  in  the  way  of  the  ex])eriinent,  180 
animals,  in  various  stages  of  the  disease,  were  finally  collected  and]mt 
under  treatment.  No  sooner  had  the  first  lots  arrived  at  t.h(‘,  stables 
than  they  were  placed  in  quarantine  by  order  ol‘  the  Illinois  board  of 
live-stock  commissioners.  This  hostile  action  was  also  laid  before  the 
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^ovoriior  by  tlie  Secretary  of  Agriculture,  and  on  September  14  tlie 
(luarantiue  was  withdrawn  by  order  of  the  governor.  The  following  is 
the  eorresxmudence  in  the  case: 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  1).  C.,  September  6,  1892. 

Sir:  Allow  me  to  thank  you  for  your  assistance  in  securing  for  me  animals  af- 
fected with  actinomycosis  for  the  purpose  of  experimenting  with  the  same  with  a 
view  to  curing  this  disease. 

As  I telegraphed  to  you,  your  live-stock  commissioners,  immediately  after  I ob- 
tained these  animals,  placed  upon  them  an  order  of  quarantine,  and  I now  write  re- 
plying to  your  telegram  asking  whether  said  quarantine  would  iu  any  way  interfere 
with  my  experiments  iu  this  direction.  I desire  to  call  your  attention  iu  this  con- 
nection to  one  or  two  facts.  One  of  the  purposes  for  which  the  Bureau  of  Animal 
Industry  of  the  Department  of  Agriculture  was  organized  was  to  investigate  the 
diseases  of  domestic  animals  and  to  endeavor  to  ascertain  the  causes  of  the  same  and 
^^means  for  the  prevention  and  the  cure”  of  animal  diseases.  At  the  same  time,  the 
Bureau  was,  by  its  organic  act,  empowered  to  extirpate  all  contagious  and  communi- 
cable diseases  among  the  domestic  animals  of  the  United  States  and  to  enforce  all 
necessary  measures  to  prevent  their  spread.  These  being  some  of  the  purposes  for 
Avhich  the  Bureau  was  organized,  it  would  seem  that  when  it  undertakes  to  carry  on 
an  experiment  with  a view  to  discovering  a cure  for  some  certain  disease,  that  all 
necessary  measures  to  prevent  any  danger  of  the  spread  of  such  disease  from  animals 
being  experimented  on  would  be  provided  by  the  officers  of  the  Bureau.  For  a State 
board,  therefore,  to  place  in  quarantine  animals  being  experimented  upon  by  the 
Department  of  Agriculture  is  not  only  unnecessary,  but  has  the  appearance  of  being 
discourteous.  It  is  a reflection  upon  the  honesty  and  ability  of  the  officers  of  the 
Department.  It  is  not  to-day  believed  by  any  competent  person  that  actinomycosis, 
the  disease  with  which  the  animals  that  are  now  being  treated  at  Chicago  are 
affected,  is  a contagious  disease,  or  that  there  is  any  danger  of  its  being  communi- 
cated from  one  herd  of  cattle  to  another  or  to  jieople.  There  is  consequently  no 
danger  to  be  apprehended  from  the  animals  now  in  the  possession  of  the  Department 
at  Chicago  undergoing  treatment.  The  great  public  benefit  sought  to  be  obtained 
by  the  experiment  is  such  that  it  should  not  be  interfered  with  or  impeded  by  hostile 
acts  of  State  officers.  It  would  seem  as  if  State  authorities  should  cooperate  in 
every  way  possible  towards  the  successful  accomplishment  of  such  a purpose,  and 
not,  from  jealousy  or  other  cause,  seek  to  prevent  its  success.  The  quarantine  placed 
upon  these  animals,  which  the  National  Government  has  bought  and  paid  for  and 
which  are  now  its  property,  is  to  me  exceedingly  irksome,  and  I consider  it  almost 
a personal  insult;  not  oulj'- that,  but,  in  my  judgment,  it  is  an  illegal  quarantine, 
so  far  as  it  ajiplies  to  the  work  which  is  being  carried  on  by  the  Department  in  the 
State  of  Illinois.  The  Department  of  Agriculture  is  operating  in  Illinois  under  the 
provisions  of  the  act  of  Congress  of  May  29,  188f,  and  of  the  act  of  the  State  of  Illi- 
nois of  June  28,  1887,  and  under  these  acts  it  is  beyond  the  control  )r  interference  of 
State  officials. 

I would  further  say  that  in  conversation  with  Mr.  C.  P.  .Johnson,  secretary  of  the 
board  of  live-stock  commissioners  of  the  State  of  Illinois,  I was  informed  by  him, 
in  a very  gentlemanly  manner,  that  the  reason  of  this  quarantine  was  that  there 
was  some  liability  on  the  part  of  the  State  in  case  any  disease  should  be  spread  from 
these  animals.  I have  to  assure  y.ou  that  there  is  no  such  liability,  and  whatever 
liability  there  might  possibly  be  is  assumed  by  the  National  Government,  and  that 
the  law  of  Illinois  above  referred  to  expressly  provides  in  section  3 that  the  State 
shall  not  be  liable  for  damages  or  expenses  of  any  kind  under  the  provisions  of  the 
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satiio,  and  t.liat  this  I )(ij)artinciit  will  hold  itsidl'  ] osi»onsil>le  for  any  damages  that 
may  bo  inllicted  by  reason  of  the  ex})eriment  wliich  is  now  being  carried  on. 

This  experiment  is  l)eing  watched  with  a great  deal  of  interest,  not  only  by  the 
stock-owners  of  the  State  of  Illinois,  but  by  the  stock-owners  of  the  entire  United 
States,  for,  in  case  it  proves  successful,  it  will  be  of  great  benefit  to  all  owners  of 
cattle.  1 feel  assured  that  I will  have  your  best  efforts  to  prevent  any  impediments 
being  placed  in  my  wa,y  in  carrying  the  experiment  to  a successful  end,  and  I would 
therefore  request  that  you  will  kindly  have  the  quarantine  order  made  by  the  live 
stock  commissioners  of  your  State  at  once  rescinded. 

Trusting  that  this  reciuest  will  meet  with  your  ap[)roval,  1 am. 

Very  respectfully, 


J.  M.  Rusk, 


His  Exelleucy  Josi5PH  W.  Fifur, 

Governor  of  the  State  of  Itlnwis. 


Secretary. 


Springfield,  III.,  Septemher  14. 

Hon.  J.  M.  Rusk, 

Secretary  Agricultural  Department , Washington,  D.  C. : 

The  live-stock  commissioners  of  this  State  will  remove  quarantine  from  the  <lis- 
eased  cattle  your  Department  is  experimenting  on  in  Chicago,  as  requested  in  your 
letter  to  me. 

Joseph  W.  Fifer. 


On  November  29,  1892,  eighty  liead  of  the  cattle  wln(*h  liadbeeii  under 
treatment  were  shipped  to  Chicago  and  slaughtered.  There  were  two 
lots  of  forty  eacli.  The  first  lot  was  supposed  to  be  nearly  or  quite  all 
cured,  while  the  seimnd  lot  was  made  up  of  the  worst  cases,  many  still 
having  large  swellings  upon  their  heads,  which  were  believed  to  be  in- 
curable. By  direction  of  the  Secretary  of  Agriculture,  the  following 
notice  was  mailed  to  the  governor: 


IJ.  S.  Department  of  Agriculture, 

liuREAU  OF  Animal  Industra', 

Chicago,  III .,  Novemher  20,  IS92. 

Dear  Sir:  T am  directed  by  Hon.  .1.  M.  Rusk,  Secretary  of  Agriculture,  to  inform 
you  that  a portion  of  the  cattle  which  have  been  under  treatment  for  actinomycosis 
or  ^Mumpy-jaw,’^  will  be  slaughtered  at  the  slaughterhouse  of  .Jacob  Hess,  Uiiiou 
Stock  Yards,  Chicago,  on  Tuesday,  the  29th  instant.  The  Secretary  will  be  pleased 
to  extend  every  facility  for  examination  to  any  inspectors  or  otluus  wliom  you  may 
desire  to  have  present  on  that  occasion. 

Very  respeetfully, 

D.  E.  Salaion, 

Chief  of  tinreau. 


Hon.  JosFPii  W.  Fjfer, 

Cover  nor  of  Illinois, 

Kxeeutire  Mansion,  Springfield,  111. 


There  were  jiresent  on  the  part  of  tln^  State  Mr.  H.  McChesney,  of 
the  Illinois  lioard  of  live-stock  commissioners^  Mr.  »Jolmson,  tli(‘  S(‘cre- 
tary  of  tlie  board;  Dv.  Oasewell,  State  veterimirian,  and  Drs.  A.  IJ. 
Baker  and  floseph  Hughes,  assistant  State  veterinariaiis.  ^riier(‘,  w<*re 
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}ilso  prosciifc  on  the  part  of  the  city,  Mr.  Pierce  and  an  assistant,  ^fhe 
inspeetors  repn^sentingtlie  Bureau  of  Animal  Industry  wljo  were])i(‘seid; 
were  Dr.  A.  D.  Melvin,  inspector  in  charge  at  Chicago,  and  Drs.  Ijewis 
Iv.  Baker  and  Vi(dor  A.  Norgaard,  all  being  under  the  direction  of  the 
Chief  of  the  Bureau  of  Animal  Industry.  Dr.  Melvin  was  instructed  to 
make  the  inspection  carefully,  and  condemn  all  carcasses  about  which 
there  could  be  any  doubt  as  to  their  fitness  for  human  food. 

When  the  slaughter  began,  the  State  veterinarian  assumed  to  be  iu 
charge  of  the  inspection;  he  put  his  assistants  on  the  fioor,  and  with 
them  examined  the  various  organs  of  the  animals,  cutting  them  open, 
and  in  some  cas(‘,s  removing  them  before  they  were  seen  by  the  inspect- 
ors of  the  Bureau,  and  even,  in  some  instances,  directing  the  removal 
of  such  organs  by  the  workmen  of  the  slaughterhouse  before  they  had 
been  seen  by  Dr.  Melvin,  and  without  any  consultation  with  the  Chief 
of  the  Bureau,  wdio  was  constantly  present.  Several  times  it  was  nec- 
essary to  go  to  Mr.  Hess,  at  whose  slaughterhouse  the  animals  were 
killed,  and  ask  him  to  instruct  his  men  not  to  remove  the  organs  of  any 
animals  from  the  killing  floor  or  from  places  where  they  could  be  iden- 
tified, until  Dr.  Melvin  had  given  his  consent  to  such  removal.  A num- 
ber of  students  of  the  Chicago  Veterinary  College,  at  which  institution 
the  two  assistant  State  veterinarians  mentioned  are  professors,  had 
been  brought  there  to  witness  the  slaughter  without  the  knowledge  or 
consent  of  the  Chief  of  the  Bureau.  A number  of  newspaper  corre- 
spondents were  also  present,  and  as  they  did  not  get  their  information 
of  the  killing  from  anyone  connected  with  the  bureau,  it  is  assumed 
that  they  were  informed  by  some  one  connected  with  the  State  board. 
The  result  of  so  many  persons  being  present  who  were  unexpected  was 
that  the  floor  was  crowded;  the  inspectors  were  obliged  to  work  under 
difficulties,  and  it  was  only  by  exercising  constant  vigilance  that  the 
organs  of  the  animals  were  examined  before  they  were  removed  from 
the  position  where  they  could  be  identified  with  the  carcass  from  which 
they  came. 

As  long  as  these  animals  belonged  to  the  Department  of  Agricid- 
ture,  and  were  being  slaughtered  under  its  direction,  it  certainly  was 
no  more  than  courtesy  demanded  that  those  in  charge  should  have 
been  consulted  before  information  was  given  to  so  many  persons  not 
officially  connected  with  the  State,  in  order  that  it  might  be  deter- 
mined whether  or  not  their  presence  would  interfere  with  the  proper 
j)erformance  of  the  work  in  hand.  Iu  addition  to  this,  those  present  on 
the  part  of  the  State  did  not  hesitate  to  speak  disparagingly  of  the  ex- 
periment, freely  stating  that  they  were  condemning  as  large  a propor- 
tion of  these  carcasses  as  were  condemned  from  the  lumpy-jaw  ” cat- 
tle which  come  to  the  stockyards  and  are  slaughtered  without  treat- 
ment. 

At  the  close  of  the  day’s  inspection  the  State  veterinarian,  witliout 
consulting  with  the  Chief  of  the  Bureau  or  with  Dr.  Melvin,  or  with- 
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out  informing  the  representatives  of  the  Bureau  what  he  had  done, 
gave  a certificate  to  the  insi)ector  present  on  the  part  of  the  city  to 
the  effect  that  eighteen  carcasses  which  had  been  passed  by  the  in- 
spectors of  the  Bureau  of  Animal  Industry,  and  tagged  with  the  meat- 
inspection  tag  of  this  Department,  were  affected  with  actinomycosis. 
Asa  residt  of  this  the  Chief  of  the  Bureau  was  notified  by  the  city  in- 
spector that  these  carcasses  could  not  be  sold  for  consumption  in  the 
city  of  Chicago. 

It  should  be  stated  that,  during  the  whole  day,  in  spite  of  the  offen- 
sive action  above  mentioned  on  the  part  of  those  representing  the  State, 
these  gentlemen  were  treated  with  every  courtesy  and  given  every 
facility  for  making  their  examinations,  and  no  disagreeable  word  was 
spoken  in  their  presence  by  any  one  representing  this  Department. 

The  inspectors  of  the  Bureau  of  Animal  Industry  condemned  every 
carcass  in  which  a lesion  was  found  which  was  of  sufficient  importance 
to  justify  the  least  suspicion  that  the  carcass  would  be  affected  by  it. 
None  of  the  eighteen  carcasses  passed  by  the  United  States  inspectors 
and  condemned  on  the  certificate  of  the  State  veterinarian  were  affected 
in  such  a way  as  to  cause  any  suspicion  in  the  minds  of  any  of  the 
representatives  of  this  Department  as  to  the  perfect  wholesomeness  of 
the  carcass.  The  lesions  in  all  were  very  small,  in  one  case  not  being 
larger  than  a grain  of  wheat,  and  in  every  case  being  insignificant. 
In  a number  of  the  cases  these  lesions,  when  examined  microscopically, 
were  found  to  be  free  from  the  actinomyces  fungus,  and,  consequently, 
in  these  cases,  there  was  an  error  of  diagnosis  on  the  part  of  the  State 
veterinarian.  I have  been  informed  by  Dr.  Melvin  that  cases  with 
much  larger  lesions  than  existed  in  any  of  the  eighteen  cases  men- 
tioned have  frequently  been  passed  by  the  State  veterinarian  in  his 
insi^ections  at  the  stock  yards  and  allowed  to  go  on  the  market  as  fit 
for  food.  If  the  statement  is  correct,  which  was  freely  made,  that  no 
larger  proportion  of  these  carcasses  were  passed  than  were  ordinarily 
passed  among  the  lunipy-jaw  animals  which  come  to  the  stock  yards, 
that  of  itself  is  sufficient  evidence  that  the  carcasses  about  which  this 
unfortunate  difference  of  opinion  exists  should  have  passed,  because 
no  animal  without  greater  lesions  than  many  of  these  had  Avould  have 
been  held  for  examination. 

From  the  statements  made  above  it  will  be  seen  that  tlie  inspecdion 
made  by  the  inspectors  of  this  Department  was  entirely  ignored,  and 
that  the  Htate  representatives,  who  were  present  by  tlie  courtesy  of  t he 
Dei)artment  and  who  have  no  responsibility  as  meat  inspectors,  as- 
sumed authority  to  certify  as  diseased  the  carcasses  of  animals  belong- 
ing to  the  Department  whicli  the  Government  inspectors  declared  to 
be  entirely  tit  for  food.  Considering  all  these  circumstances,  and  |)artic- 
ulaiiy  that  Government  proi)erty  was  at  stake  which  these  gentlemen 
had  shown  their  determination  to  cause  to  be  destroyed  by  misrepre- 
sentation, 1 decided  that  it  was  no  longer  my  duty,  either  on  the 
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grounds  of  courtesy  or  by  any  previous  arrangement  which  had  been 
made,  to  invite  their  presence  when  other  animals  belonging  to  the 
Government  were  to  be  slaughtered. 

It  may  not  be  out  of  place  to  mention  in  this  connection  the  fact,  al- 
ready referred  to,  that  at  the  time  these  animals  were  being  purcliased 
the  representatives  of  tlie  State  board  apparently  did  everything  in 
their  power  to  prevent  the  collection  of  a sufficient  number  of  animals 
for  this  experiment,  and  that  in  order  to  accomj)lish  this,  affected  ani- 
mals, such  as  had  previously  been  condemned,  were  freely  passed  as  tit 
for  human  food. 

I am  free  to  state  that  the  disease  with  which  tliese  animals  were 
affected  when  they  w^ere  purchased  for  experiment — that  is  to  say,  acti- 
nomycosis or  ^Gumpy-jaw^’ — can  not  properly  be  considered  as  a con- 
tagious disease,  requiring  any  such  action  to  prevent  its  spread  as  is 
being  taken  by  the  Illinois  board  of  live  stock  commissioners.  If  the 
disease  is  contagious  at  all,  which  is  doubtful,  it  certainly  is  not  con- 
tagious to  the  degree  which  requires  measures  to  prevent  its  dissemi- 
nation by  animals  in  transit  for  slaughter.  There  is  no  satisfactory 
evidence  that  it  can  be  disseminated  by  animals  mingling  with  each 
other  in  cars  or  yards,  and  it  is  even  doubted  by  recognized  authorities 
if  it  can  be  transmitted  by  inoculation,  on  account  of  the  many  failures 
which  have  been  recorded. 

In  the  International  Congress  of  Hygiene  and  Demography,  held  at 
London  a year  ago,  there  w^as  unanimity  of  o])inion  to  the  effect  that 
there  was  no  danger  of  this  disease  being  transmitted  to  persons  who 
used  the  flesh  of  animals  so  affected  for  food,  and,  so  far  as  I remember, 
I was  the  only  member  of  that  congress  who  sanctioned  the  condemna- 
tion of  carcasses  of  animals  affected  with  this  disease,  except  when  it 
was  disseminated  throughout  the  body,  and  my  position  was  that  this 
was  only  justified  when  the  malady  had  made  such  progress  as  to  have 
affected  the  general  health  of  the  animal,  as  shown  by  loss  of  flesh 
or  by  large  suppurating  abscesses.  In  no  other  country  than  the  United 
States,  so  far  as  our  information  extends,  are  carcasses  condemned  as 
unfit  for  food  when  locally  affected  with  the  actinomyces  fungus,  pro- 
vided the  animal  was  in  good  health  and  in  good  condition  of  flesh 
when  slaughtered.  The  action  of  the  Illinois  State  live  stock  com- 
mission in  deciding  this  to  be  a dangerously  contagious  disease  and  in 
forcing  affected  animals  with  even  slight  lesions  to  be  destroyed  as  unfit 
for  food  is,  in  my  opinion,  unjustified  as  a measure  to  prevent  the 
spread  of  disease,  and  is  a great  wrong  to  the  cattle  producers  of  this 
country.  There  is  no  doubt  that  many  thousands  of  dollars’  worth  of 
property  have  been  unjustly  taken  from  the  cattle  owners  by  such 
action.  This  would  be  the  case,  even  if  animals  slightly  affected  were 
passed,  as  it  is  understood  they  have  been  in  many  cases.  If,  on  the 
other  hand,  animals  are  to  be  condemned  for  the  same  reasons  for 
w hich  the  eighteen  carcasses  above  mentioned  belonging  to  the  Govern- 
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nient  were  eoiHleimied,  then  a much  greater  numhei’  of  animals  would 
necessarily  be  sacrihced.  If  a grent  department  of  the  National  Gov- 
ernment can  not  secure  justice  in  the  inspection  of  animals  belonging 
to  it,  when  it  has  the  undoubted  authority  to  make  such  inspection 
with  its  own  inspectors,  then  the  individual  shipi)er  certainly  has  a 
very  small  chance  to  secure  justice  in  the  handling  of  his  product. 

In  conclusion,  I would  ask  attention  to  the  fact  that  the  Union  Stock 
Yards  of  Cdiicago  is  one  of  the  channels  of  interstate  (*ommercej  that 
the  cattle  received  there  do  not  come  from  the  State  of  Illinois  alone, 
but  from  nearly  every  State  of  tJie  Union;  that  this  is  not  their  final 
destination,  but  that  many  of  the  animals  and  most  of  the  products  are 
shipped  from  there  to  other  States.  From  these  reasons  it  would 
appear  that  the  United  States  Department  of  Agriculture  should  have 
jurisdiction  in  such  yards,  botli  to  ])reveiit  the  sx)read  of  contagious 
diseases  aud  to  insure  a just  and  uniform  inspection  of  animals  and 
meats. 

The  experience  in  the  slaifghter  of  the  animals  belonging  to  the 
Department,  and  the  actioii  taken  by  the  State  veterinarian,  evidently 
under  the  direction  of  the  board  of  live  stock  (‘ommissioners,  convinces 
me  that  there  is  much  truth  in  the  charges  of  arbitrary  and  incon- 
sistent condemnation,  and  that  something  should  be  done  by  the 
United  States  Government  to  secure  justice  to  the  juauy  cattle  owners 
in  various  parts  of  the  country,  who  are  under  the  necessity  of  shipping 
their  cattle  to  the  Union  Stock  Yards  of  Chicago  for  market. 

Of  the  eighty  cattle  slaughtered  on  November  29,  forty-three  were 
pronounced  imicticall}^  cured  and  fit  for  food  by  the  inspectors  of  the 
Bureau  of  Animal  Industry,  and  twenty-five  were  pronounced  to  be 
completely  cured  and  fit  foi‘  food  by  the  State  veterinarian.  Consider- 
ing that  this  number  included  forty  of  the  very  worst  cases  taken  for 
experiment,  the  result  can  not  but  be  consid(*red  as  extremely  satis- 
factory. If  the  conclusions  of  the  Bureau  insi)ectors  are  taken,  the  re- 
sult is  a cure  of  53  i)er  cent  of  tlie  afiected  animals;  while  should  we 
accept  the  extraordinarily  biased  report  of  the  State  veterinarian,  we 
still  find  that  over  31  per  cent  of  the  animals  were  completely  cured. 

The  following  report  given  to  the  press  by  the  State  board  explains 
itself: 

NO  (JUNKS  OF  LUMFY-JA  W KhFKCTED. 

REPORT  OF  STATE  VETERINARIANS  ON  EXPERIMENTS  MADE  IN  CIUCAOO. 

Springfiem),  III.,  December  7 {special). 

The  State  hoard  of  live-stock  coinmissioiiers  to-diiy  gave  out  for  puhlicatioii  the 
following: 

Chicago,  ///.,  December  5,  1S93. 

To  the  State  Board  of  Live-Stock  Commissioners,  Sprinpfield,  TIL: 

Gentlemen:  Tuesday,  the  2hth  of  Noveuiher,  at  tlui  request  of  Mr.  Mc(Jlu\suey, 
of  your  hoard,  we,  the  undersigned,  assisted  in  making  ])ost  niort<un  t'x.-MuiujitieuH 
of  SO  Iiead  of  cattle  tliat  were  slaughtered  in  Hess  Brotliers’ slaughlerliouse  in  this 
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city.  We  be^  to  report  on  the  same  as  follows:  Fifty-five  of  these  cattle  were  found 
to  be  affected  with  actinomycosis  (lumpy-jaw)  and  25  were  healthy. 

Respectfully  submitted. 

John  Casewell,  M.  R.  C.  V.  S., 

State  Veterinarian. 


Joseph  Hughes,  M.  R.  C.  V.  S. 

A.  H.  Raker,  D.  V.  S., 

Assistant  State  Veterinarian. 


Forty  of  the  cattle  found  diseased  were,  after  fully  two  months’  treatment,  pro- 
nounced by  the  Bureau  officials  incurable;  the  other  40  were  composed  of  the  class 
of  cases  that  the  State  veterinarian  does  not  pronounce  diseased  on  ante-mortem  in- 
spection, but  holds  for  post-mortem  inspection  before  deciding  them  affected  with 
actinomycosis.  After  being  treated  for  over  two  months,  15  of  these  40  questionable 
cases  were  found,  upon  post-mortem  examination,  to  be  affected  with  actinomycosis. 
For  months  the  percentage  of  this  class  of  cattle  pronounced  free  from  disease,  upon 
post-mortem  examination  each  week  by  the  State  veterinarian,  exceeds  that  of  these 
40  experiment  cattle,  so  that  so  far  as  the  experiment  cattle  already  killed  are  con- 
cerned there  is  no  evidence  that  the  treatment  used  has  effected  any  cures. 

The  statement  that  40  of  the  cattle  belonged  to  the  “class  of  cases 
that  the  State  veterinarian  does  not  pronounce  diseased  on  ante-mortem 
inspection,  but  holds  for  post-mortem  inspection  before  deciding  tliem 
affected  with  actinomycosis”  is  misleading,  as  there  was  not  an  animal 
among  them  that  was  not  plainly  affected  with  that  disease  when  it 
was  taken  for  treatment. 

The  other  statement  that  “for  months  the  percentage  of  this  class 
of  cattle  pronounced  free  from  disease  upon  post-mortem  examination 
each  week  by  the  State  veterinarian  exceeds  tliat  of  the  40  experi- 
ment cattle”  is  absolutely  incorrect,  unless  it  refers  to  the  months  dur- 
ing which  the  affected  animals  were  being  collected  for  this  experiment. 
During  these  months  it  is  freely  admitted  that  the  State  veterinarian 
passed  a large  proportion  of  such  cases  as  fit  for  food,  even  when  they 
were  badly  diseased.  This  fact,  admitted  in  the  above  press  dispatch 
given  out  by  the  board,  shows  the  insincerity  and  lack  of  principle 
governingtheir  inspection.  When  they  inspected  the  carcasses  belong- 
ing to  the  Government  they  condemned  every  carcass  which  showed 
a tumor  the  size  of  a grain  of  wheat  or  an  abscess  the  size  of  a hazel- 
nut. When  they  inspected  in  the  yards  they  passed  cattle  as  sound 
which  had  tumors  and  abcesses  larger  than  a man’s  clenched  hand. 
In  the  latter  case  they  were  trying  to  prevent  the  Department  from  ob- 
taining cattle  for  experiment,  while  in  the  former  case  they  were  trying 
to  disparage  the  results  of  the  treatment.  Admitting,  then,  this  state- 
ment of  the  board  that  “for  mouths  the  percentage  of  this  class  of 
cattle  pronounced  free  from  disease  upon  post-mortem  examination 
each  week  by  the  State  veterinarian  exceeds  that  of  these  40  exi)eri- 
ment  cattle,”  it  can  be  shown  from  their  own  reports  that  this  has  not 
always  been  the  case.  Of  the  40  experiment  cattle  referred  to,  25  were 
pronounced  free  from  the  disease  by  the  State  veterinarian  j that  is  to 
say,  62.5  per  cent. 

. 14411— No.  2 2 
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IvcfciTini>’  to  tlic  r(*poi‘ts  of  the  board  of  live  stock  commissioners  for 
th(‘.  State  of  Illinois  for  the  years  ending  October  31,  1889,  1890,  and 
1891,  we  find  the  tigures  given  for  the  number  isolated  and  the  number 
condemned  as  follows: 


i I Number 

Number  i Number  jaffectedand 
isolated,  i released,  j slaugh- 
! i tered. 

1889. 

j 1 

! 

1 

Union  Stock  Yards 

840  ' 58 

782 

National  Stock  Yards 

1890. 

12a  i 3 

i 

! 1 

120 

Union  Stock  Yards 

! 1, 563i  144! 

i 1, 419 

National  Stock  Yards 

1891. 

1 100  5 j 

! 1 

95 

1 

Union  stock  Yards 2,259  | 133  1 2,126 

National  Stock  Yards 131  ! 6 ! 125 

1 1 


Total I 5,016  I 349  | 4,667 


This  table  shows  that  for  three  years  there  was  less  than  7 per  cent 
of  the  isolated  animals  which  were  pronounced  free  from  the  disease. 
To  explain  even  this  number,  considered  by  the  board  to  be  large,  the 
following  statement  is  made  in  their  report: 

Tlie  large  numher  of  animals  released,  as  shown  by  the  first  table,  is  largely  com- 
posed of  those  that  were  returned  to  the  yards  by  the  purchasers  after  they  had 
reached  the  slanghterhonses,  because  they  had  a small  lump,  due  to  injuries,  or 
other  causes  than  actinomycosis,  fearing  that  this  would  be  made  an  excuse  by  the 
city  health  inspectors  in  the  slaughter-house  to  cut  down  the  carcasses,  in  which 
case  the  purchaser  would  have  to  l>ear  the  loss.  All  such  cases  turned  back  were 
inspected  by  our  veterinarian,  and  we  are  advised  that  not  a single  one  of  these 
cases  proved  to  be  actinomycosis.  (Annual  Report  of  the  Board  of  Live  Stock  Com- 
missioners for  the  State  of  Illinois,  1890,  p.  52.) 

If  dui'ing  the  years  1889,  1890,  and  1891  the  State  vetcalnariaii  was 
so  expert  in  determining  actinomycosis  in  the  living  animal  that  less 
than  7 per  cent  of  those  isolated  were  found  free  from  disease,  and 
even  these  were  mostly  animals  with  small  lumps  due  to  injuries, 
turned  back  by  ])urchasers  and  not  by  tin*,  veterinarian,  how  can  we 
explain  the  sudden  loss  of  this  (ixiiertness  in  1892  and  the  isolation  of 
over  60  per  cent  of  cattle  whi(9i  :^,re  afterwards  pronounced  free  from 
the  disease?  This  (piestion  is  a])ressing  one  at  this  time,  for  the  state- 
ments of  the  board  are  jnexidicable  and  inconsistent,  and  it  is  plain 
either  that  these  statements  are  incorrect  or  that  there  has  been  an 
extraordinary  change  in  the  prim-lples  governing  the  inspection. 

The  animals  taken  for  the  ex])eriment  of  tin*.  Department  did  not  in- 
clude any  turned  back  by  tin*,  purchasers  on  a(*-c.onnt  of  injuries,  but 
every  one  was  pronounced  by  the  veterinary  insiiectors  to  be  affected 
Avith  actinomycosis.  How,  under  such  circumstances,  the  board  can  state 
that  they  have  for  months  pionounced  over  62  iiei*  cent  of  such  cases 
to  be  free  froin  the  dise:;ise  is  a mystery  and  shows  conclusively  that 
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tlicir  action  oitlier  in  ISSl),  1890,  and  1891,  or  in  I89L^  was  niiskillfnl 
and  lacking  in  nnitbrmity  or  that  they  purposely  modified  their  i)i  in- 
ciples  of  inspection  in  order  to  disparage  the  results  of  this  experiment. 
Whatever  may  be  the  final  conclusion  as  to  the  cause  of  their  action, 
the  open  hostility  of  the  board  has  been  apparent  from  the  time  the 
first  animals  were  selected,  and  it  has  continued  with  increasing  inten- 
sity as  the  success  of  the  treatment  became  more  and  more  apparent. 

As  the  offtciousness  of  the  State  inspectors  made  a proper  inspection 
by  the  Bureau  inspectors  a difficult  matter,  and  as  the  former  assumed 
jurisdiction  as  meat  inspectors  which  is  not  given  them  by  law,  and  as 
finally  they  had  shown  a determination  to  cause  the  desti  uction  of 
carcasses  of  cattle  belonging  to  the  Government,  which  carcasses  were 
not  diseased,  I decided  not  to  invite  them  to  be  i)resent  when  the  next 
lot  of  cattle  was  slaughtered. 

On  December  2 a lot  of  twenty  head,  all  of  which  had  been  cured, 
were  slaughtered  at  the  same  place,  in  presence  of  the  Bureau  in- 
spectors above  named  and  also  of  the  inspector  of  the  city  department 
of  health.  Every  one  of  these  animals  was  free  from  disease,  as  was 
shown  by  the  most  careful  post  mortem  examination. 

The  examination  of  the  one  hundred  head  of  cattle  first  slaughtered 
shows,  according  to  the  reports  of  the  Bureau  inspectors,  who  were  un- 
biased and  had  no  interest  in  the  experiment  beyond  a desire  to  get 
accurate  results,  that  sixty-three  of  these  animals  had  been  cured  by 
the  treatment.  This  is  a cure  of  nearly  two-thirds  of  the  animals 
treated,  and  certainly  can  not  be  surpassed  by  the  results  of  treatment 
with  any  of  the  internal  diseases  of  a progressive  nature  which  affect 
animal  life.  This  is  the  more  gratifying  as  some  of  the  animals  which 
were  pronounced  healthy  by  the  State  veterinarian  had  been  affected 
Avith  enormous  tumors,  which  entirely  disappeared  during  the  course  of 
the  treatment. 

The  following  correspondence  in  regard  to  the  slaughter  of  twenty 
animals  without  notifying  the  State  board  explains  itself: 

State  of  Illinois,  Executive  Office, 

Springfield,  Deccinher  3,  1S9S. 

Dear  Sir:  Complaint  is  made  to  me  by  the  live-stock  commissioners  of  Illinois 
that  on  yesterday  the  second  consignment  of  cattle  delivered  to  yonr  agent  for  exper- 
iment were  slaughtered  in  Chicago  without  notice  to  the  live  stock  commissioners 
of  this  State.  I am  also  informed  that  there  was  an  agreement  previously  entered 
into,  when  these  cattle  were  taken  for  experiment  purposes,  that  the  live  stock  com- 
missioners would  be  notified  when  said  cattle  were  slaughtered,  and  aftorded  an  op- 
portunity to  make  a post-mortem  inspection. 

Permit  me  to  call  yonr  attention  to  this  complaint,  believing  that  you  will  direct 
your  agents  in  Chicago  to  carry  out  the  agreement  above  named,  and  that,  before 
slaughtering  the  remaining  cattle  under  experiment,  the  commissioners  will  be  duly 
notified  and  given  an  opportunity  to  make  an  inspection. 

Yours,  very  truly, 

Joseph  \V.  Fifer. 

Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture,  Washington,  D.  C. 
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U.  y.  DKrARTMENT  OF  AGRICULTURE, 

Office  of  the  Secretary, 

Washington,  D.  C.,  Decemher  6, 1802. 

Dear  Sir:  I am  in  receipt  of  your  favor  of  the  3d  instant,  in  which  yon  state 
that  complaint  is  made  to  you  by  the  live-stock  commissioners  of  Illinois  that  on 
Decemher  2 the  second  consignment  of  cattle  from  the  animals  under  experiment 
by  this  Department  was  slaughtered  in  Chicago  without  notice  to  such  commis- 
sioners. 

In  reply  I would  say  that  this  is  correct  and  that,  in  order  to  give  you  a full  state 
ment  of  the  reasons  for  such  action,  I inclose  with  this,  for  your  information,  a copy 
of  the  report  made  to  me  by  Dr.  D.  E.  Salmon,  chief  of  the  Bureau  of  Animal  In- 
dustry, under  whose  direction  the  slaughter  was  made. 

It  appears  from  this  report  that  the  State  veterinarian  attempted  to  take  charge 
of  the  inspection  of  the  animals,  that  the  inspection  made  by  the  inspectors  of  this 
Department  was  ignored,  and  that  a certificate  was  given  to  the  inspectors  of  the 
city  department  of  health  that  eighteen  carcasses  were  unfit  for  food  which  had 
been  passed  by  the  United  States  inspectors. 

The  invitation  was  extended  to  you  by  my  direction,  according  to  agreement,  as 
an  act  of  courtesy,  to  enable  your  representatives  to  witness  the  results  of  the  ex- 
periment as  revealed  by  the  post-mortem  examination,  and  every  facility  was  given 
them  for  this  purpose.  Being  there  by  invitation,  their  attempt  to  assume  control 
and  to  enforce  their  unjust  decision  as  to  the  disposition  of  the  meat  was  an  inter- 
ference with  the  jurisdiction  of  this  Department  which  could  not  be  tolerated. 

The  Department  inspectors  were  acting  under  the  acts  of  Congress  authorizing  tlie 
inspection  of  meats,  as  well  as  the  investigation  and  prevention  of  disease,  and  the 
test  which  they  were  conducting  was  to  discover  a cure  in  the  interest  of  the  cattle- 
raisei  s of  the  whole  country.  I am,  therefore  surprised  to  learn  that  the  live-stock 
commissioners  of  Illinois  and  their  assistants  have  gone,  not  only  to  the  full  extent 
of  their  authority,  but  beyond  such  authority,  to  obstruct  and  delay  this  experiment 
and  to  disparage  its  results. 

1 regret  that  the  action  of  tlic  commissioners,  or  those  acting  for  them  on  the  day 
mentioned,  was  such  as  to  lead  Dr.  Salmon  to  the  conclusion  that  he  could  not 
conscientiously  invite  them  to  be  present  at  the  slaughter  on  Friday,  the  2d  instant. 

1 think  you  will  agree  with  m(‘<  that  if  his  statement  of  facts  is  correct,  and  I have 
no  doubt  it  is  as  he  understood  them,  that  he  could  not  properly  have  done  other- 


wise. 

'Jlie  stand  which  is  taken  by  tlie  live-stock  (;(»mmissioncrs  of  Illinois  in  regard  to 
the  condemnation  of  these  carcasses  is  a matter  of  great  consequence  to  the  stock 
owners  of  the  United  States,  and  it  also  involves  ]>rope,rty  bclojiging  to  (he  Unit(‘d 
States  Govennnent.  The  inspection  of  animals  for  food  should  bo  uniform  and  jus(  , 
and  the  meat  inspection  of  this  Department,  which  is  authorized  by  act  of  Congress, 
and  which  is  carried  oji  by  competent  men,  should  be  recognized.  As  the  re8])onsible 
officer  in  charge,  I can  not  permit  it  to  be  ignored  or  called  in  question  by  State 
officials  who  arc  not  even  given  jurisdiction  as  meat  inspectors  by  the  laws  of  the 
State. 


Very  respectfully, 


J.  INI.  IvESK, 

iScrrclarii. 


Hon.  JosEiMi  W.  Fifer, 

Governor  of  Illinois,  Executive  Mansion,  Springfield,  111. 


Soon  after  this  the  ehairman  of  the  Illinois  hoard  of  live-stock  connnis- 
sioners  ^^ddressed  a com:nunication  to  the  Secretary  of  Agricnltnre, 
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wliich  was  of  so  scurrilous  and  (lisc^ourtcous  a cliaractcr  tliat  it  was  re- 
turned to  Gov.  Fifer  with  the  followiiij^-  letter: 


U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
ll’ashiiif/lon,  D.  C.,  Deaemher  19,  789!?. 

Sir:  I inclose  lierewitli  a cominnnication  addressed  to  me  by  the  chairman  of  the 
Illinois  State  board  of  live-stock  commissioners,  which  not  only  refers  to  a number 
of  matters  with  which  he  has  nothing  to  do  otticially,  but  which  is  so  discourteous 
in  its  tone  that  I must  decline  to  receive  it.  If  the  board  mentioned  has  anything  to 
bring  to  the  attention  of  this  Department  which  you  deem  proper  to  transmit,  I shall 
be  glad  to  give  it  careful  cousideratiou,  but  I can  not  have  any  direct  communica- 
tion with  a man  in  that  position  whose  ideas  of  otticial  courtesy  are  exemplified  by 
such  a letter  as  the  one  I return. 

The  letter  in  question  is  incontestable  evidence  of  Mr.  McChesuey’s  unfitness  for  the 
office  which  he  holds. 

Very  respectfully, 

J.  M.  Rusk, 

iSreretary. 

Kou.  .losEPii  \V.  Fifer, 

Governor  of  Illinois,  F.xecuiive  Mansion , Sprhu} field,  III. 

To  tliis  tlie  governor  replied  as  follows: 


State  of  Illinois,  PixEcuTiVE  Offk  e, 

Springfield,  Janiiartf  3.  1893. 

My  Dear  Sir:  I am  in  receipt  of  your  favor  of  December  19,  and  contents  uote«l. 
When  1 received  your  letter  of  December  G I immediately  called  ujion  the  l»oanl 
of  live-stock  commissioners  of  this  State  for  a full  and  complete  statement  con- 
cerning their  action  in  the  matter  of  diseased  cattle  turned  over  to  your  Department 
for  experimenting  in  the  city  of  Chicago,  and  I inclose  you  a copy  of  their  report  to 
me  on  that  subject,  dated  December  16. 

1 regret  exceedingly  the  conflict  that  has  arisen,  I had  no  knowledge  whatever, 
directly  or  indirectly,  that  Mr.  McChesney  would  write  you  as  he  did  under  date  of 
December  16,  and  I regret  exceedingly  that  he  did  so.  My  administration  closes  now 
in  a few  days.  The  general  assembly  of  this  State  convened  to-day.  I am  very 
busy  with  official  business  that  must  be  closed  out  before  I give  up  the  office  to  my 
successor.  Were  it  not  that  my  term  of  office  expires  in  a few  days  I would  give  this 
controversy  between  the  live-stock  commissioners  and  your  representatives  further 
consideration. 

Assuring  you  of  my  high  regard  and  esteem,  I remain,  yours  very  respectfully, 

Joseph  \V.  IGfer. 

Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture,  Washington,  D.  C. 

The  Secretary  of  Agriculture  replied  to  the  above  letter  and  asked 
for  the  removal  of  the  quarantine  which  the  board  had  again  imposed 
upon  the  cattle.  His  letter  is  given  below : 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  I).  C.,  January  7,  1893. 

My  Dear  Sir:  I am  iu  receipt  of  your  very  satisfiictory  letter  of  the  3d  instant, 
for  which  I wish  to  express  my  thanks.  The  report  of  the  board  of  live-stock  com- 
missioners, which  you  state  was  inclosed,  has  not  reached  me,  and  for  that  reason  I 
do  not  know  what  xjosition  they  have  taken  in  regard  to  the  cattle  belonging  to  this 
Department. 
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'riio  clminiiMii  of  Uir  after  writing  liis  very  di.sc.onrteoiis  letter  to  me^  had  the 

quarantine  again  j)ut  n]>on  tlie  cattle.  1 feel  sure  tliat  you  were  not  informed  of 
this,  or  you  wo\ild  lufve  taken  action  to  cause  its  revocation.  Up  to  the  present  it 
lias  caused  me  no  embarrassment,  because  I was  not  ready  to  slaughter  the  cattle, 
but  I wish  now  to  have  them  slaughtered  at  once.  1 would  reipiest  you,  therefore, 
to  have  this  i|uarantine  removed,  so  that  the  cattle  can  be  shipped  to  Chicago  for 
slaughter  the  first  of  next  week. 

I am  sure  that  you  have  been  desirous  of  giving  every  facility  for  making  this  ex- 
periment, which  is  of  so  much  interest  and  value  to  the  farmers  of  your  State  and 
of  the  whole  country,  and  that  you  are  willing  to  do  everything  in  your  power  to 
prevent  delay  in  completing  it,  and  giving  the  results  to  the  cattle  owners,  to  whoili 
it  is  of  vital  importance. 

There  was  no  reason  whatever  for  the  board  of  live-stock  commissioners  to  put 
a quarantine  upon  these  cattle,  because  they  knew  very  well  that  1 would  ship  them 
to  Chicago  and  have  them  slaughtered.  Cattle  affected  with  actinomycosis  are  daily 
allowed  to  be  shipped  to  the  Union  Stock  Yards  for  slaughter,  and,  therefore,  in  case 
any  of  these  are  still  affected,  this  Department  is  asking  nothing  beyond  what  is 
allowed  without  restriction  to  every  cattle  owner  in  the  country. 

1 ho]:e  that  the  board  of  live-stock  commissioners  will  no  longer  be  allowed  to 
maintain  their  position  for  the  purpose  of  obstructing  an  investigation  made  as 
mucli  in  the  interest  of  the  people  of  your  State  as  for  the  people  of  any  other  section 
of  the  country. 

Assuring  you  of  my  appreciation  of  your  courtesy  in  this  matter,  I am,  very  re- 
spectfully, 

J.  M.  Ri  SK,' 

JSecreiary. 

Hon.  .Toseimt  W.  Fifer, 

a over  tior  of  Illinois,  Spring  field,  Til. 

IN.TUSTICE  TO  OWNERS  OF  LUMPY-.TAW  CAl'TLE. 

Altljougli  the  Illinois  board  of  live-sto(;k  coininissioners  beg'an  quar- 
antining’ and  condemning  cattle  affected  with  at'tinoinyc.osis  in  1888,  it 
was  not  until  their  meeting  of  February  21,  1890,  that  they  discovei*ed 
that  tlie  owners  of  such  cattle  were  only  receiving  from  $2.50  to  $4  ])cr 
head  for  them.  This  Avas  less  than  the  value  of  their  hides.  Even  at 
that  late  date  the  board  did  not  make  the  discovery  itself,  but  the  facts 
Avere  presented  to  it  by  a committee  of  the  Live-Stock  Exchange. 

It  is  usually  admitted  that  Avhen  the  iwoperty  of  citizens  is  taken  and 
destroyed  for  the  good  of  the  community,  the  citizen  Avho  suffers  the 
]oss  should  receive  a just  comj)ensation,  and  the  hiAv  of  Illinois  under 
which  the  board  has  acted  provides  for  the  appraisement  and  conqxMi- 
sation  for  cattle  destroyed  to  ])reventthe  spread  of  disease.  Althongli 
the  cattle  affected  with  actinomycosis  were  ostensibly  condemned  to 
])revent  the  spread  of  that  disease,  it  appears  tliat  no  apiuaisenumt  or 
(compensation  has  been  made  as  jirovided  in  the  la  w.  On  tlie  contrary, 
the  destruction  of  these  animals  was  (uiforcvd  Avithout  any  compensa- 
tion from  the  Stato,  and  with  no  effort  on  the  jiart  of  the  board  to  sc(‘ 
that  the  owmers  recceived  even  a just  conqiensation  IVoni  the  iiarthcs 
who  took  possession  of  the  (cancasses.  T1k‘  owikws  Avere  ])ow(m1css. 
The  cattle  were  seized  and  destioyed  by  order  of  the  Slate  board,  and. 
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the  ('iircasses  were  turned  over  to  theUnioii  Jveudei  iiig  Compauy,  wliiedi 
gave  for  them  wliat  it  saw  lit,  and  no  more.  Tlie  result  was  the  owners 
were  robbed  of  two-thirds  or  three-fonrths  of  tlie  value  of  tlieir  cattle 
even  for  rendering  purposes. 

According  to  the  inspection  rules  of  every  country  whicli  carries  on 
a meat  inspectioip  and  also  according  to  the  teacdiings  of  the  most 
eminent  scientists  who  have  investigated  the  question,  actinomycosis 
is  generally  considered  a local  affection,  and  in  its  early  stages  does 
not  affect  the  general  health  of  the  animal  or  the  wholesomeness  of  the 
meat.  There  is  no  good  reason,  consequently,  for  condemning  animals 
in  good  condition  which  present  only  a small  swelling  on  the  jaw  caused 
by  the  actinomyces  fungus,  and  from  which  tliere  is  no  discharge.  In 
this  case  the  part  of  the  animal  involved  is  not  used  for  food,  and  when 
that  is  removed  it  is  the  general  opinion  of  scientists  that  the  remainder 
of  the  carcass  is  not  affected.  To  condemn  and  destroy  sucli  car- 
casses as  this  is,  therefore,  unjustifiable  from  any  point  of  view.  It  is 
especially  uncalled  lor  as  an  act  to  prevent  the  spread  of  the  disease, 
as  the  most  extreme  believers  in  the  contagion  theory  can  not  explain 
how  the  disease  could  be  transmitted  from  an  animal  which  had  no 
discharge  from  the  tumor  by  which  the  fungus  could  be  disseminated. 

It  has  not  been  uncommon  to  see  steers  in  fine  condition,  weighing 
from  1,000  to  1,800  pounds,  and  worth  5 cents  a pound,  condemned  be- 
cause of  a small  swelling  on  the  jaw  which  was  scarcely  more  than  vis- 
ible. Such  a steer  would  bring  on  the  market  for  beef  $80  or  $90,  but 
when  condemned  and  delivered  to  the  Union  Een dering  Company,  the 
owner  received,  according  to  the  board’s  own  statement,  not  to  exceed 
$4.  And  this  wliolesale  appropriation  of  the  farmer’s  property  was 
allowed  to  proceed  for  nearly  two  years  before  the  members  of  the 
board  became  officially  aware  of  what  an  outrage  they  were  assisting 
to  perpetrate. 

Since  that  time  a more  satisfactory  arrangement  has  been  made, 
through  the  exertions  of  the  Live-Stock  Exchange.  Under  the  new 
plan  the  carcasses  are  turned  over  to  a rendering  establishment  in  the 
stock  yards,  and  the  owner  receives  1 cent  a pound,  less  $3  a head. 
That  is  to  say,  the  owner  of  a steer  weighing  1,600  pounds  would  now 
receive  $13  for  the  cai(*ass.  Even  this  is  less  than  its  real  value  for 
rendering  purposes.  In  disposing  of  the  cattle  purchased  by  the  De- 
partment for  the  experiment,  no  difficulty  was  found  in  getting  offers 
of  1 cent  a pound  without  any  discount.  An  offer  of  this  kind  was 
received  from  the  very  firm  which  obtains  the  other  cattle  condemned 
at  $3  per  head  less.  The  conclusion  is  unavoidable,  therefore,  that  the 
shippers  of  these  cattle  do  not  receive  as  much  by  $3  a head  as  they  are 
entitled  to  and  as  the  carcasses  are  really  worth. 

If  we  should  admit,  which  we  do  not,  that  the  condemnation  of  the 
board  is  in  all  cases  legal  and  justifiable,  there  would  still  remain  this 
great  wrong  of  forcing  the  owners  of  these  cattle  to  take  $3  x)er  head 
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l(‘ss  tliaii  they  are  actually  worth  when  sold  with  an  op])ortnnity  for  free 
(iompetition  in  the  purchase.  One  would  suppose  that  a board  assum- 
ing the  authority  and  the  responsiblity  of  making  such  seizures,  would 
feel  it  incumbent  upon  itself  to  see  that  the  owners  were  fairly  treated 
in  the  disposal  of  their  property,  but  apparently  this  is  not  the  case. 

THE  JURISDICTION  OF  THE  ILLINOIS  BOARD  OF  LIVE-STOCK  COM- 
MISSIONERS OVER  ANIMALS  AFFECTED  WITH  LUMPY-JAW. 

« The  Illinois  board  of  live-stock  commissioners  is  given  no  authority 
or  duties  by  law  in  the  inspection  of  meat.  It  was  created  to  suppress 
and  prevent  the  spread  of  contagious  diseases  among  animals  in  the 
State  of  Illinois.  Its  powers  to  quarantine  and  cause  the  slaughter  of 
animals  is  expressly  limited  by  the  statute  under  which  it  acts  to  ani- 
mals affected  with  dangerously  contagious  or  dangerously  infectious 
disease.”  Lumpy -jaw  is,  in  the  opinion  of  the  State  veterinarian,  a 
dangerously  contagious  disease,  and  consequently  the  board  assumes 
that  it  is  fully  empowered  to  quarantine  and  cause  the  destruction  of 
animals  so  affected. 

As  many  of  the  carcasses  destroyed  were  plainly  unfit  for  human 
food,  being  emaciated  and  in  some  cases  affected  with  a more  or  less 
generalized  form  of  the  disease,  there  were  many  who  were  inclined  to 
sustain  the  action  of  the  board  on  this  account,  even  if  it  should  be 
shown  that  the  disease  was  not  dangerously  contagious  ” and  con- 
sequently not  within  the  intent  of  the  law.  However,  the  board  did 
not  confine  itself  to  such  carcasses,  but  seized  animals  in  good  condi- 
tion, with  only  small  lumps  which  were  not  discharging,  and  in  general 
their  actions  were  so  arbitrary,  dictatorial,  and  burdensome,  that  the 
cattle-owners  of  a large  section  of  the  country  tributary  to  Chicago 
have  been  loud  in  their  protests  and  vigorous  in  their  demands  for 
relief. 

This  situation  raises  the  question  as  to  whetlier  the  board  has,  under 
the  Illinois  law,  any  jurisdiction  over  animals  affected  with  this 
disease — in  other  words,  whether  actinomycosis  is  a dangerously  con- 
tagious disease,  as  stated  in  the  opinion  of  the  State  veterinarian. 
To  sustain  itself  the  board  has  collected  a number  of  reports  of  ex- 
periments in  which  it  is  alleged  that  the  disease  was  communicated  by 
inoculation  with  the  tissue  and  discharge  from  the  diseased  parts  of 
affected  animals. 

The  reasoning  appears  to  be  that  if  a disease  is  inocidable  it  must  be 
contagious,  and  if  it  tends  to  progress  until  the  life  of  the  animal  is 
destroyed  it  must  be  dangerously  contagious  (Keport,  l.SDO,  j).  20).  This 
reasoning  may  be  satisfactory  to  the  board,  but  it  will  hardly  be  (;on- 
sidered  so  by  any  unbiased  scientist. 

In  the  first  place,  a disease  is  not  necessarily  contagious  because  it 
is  inoculable.  Pymmia,  septicmmia,  malignant  (edema,  black  (piarb'r, 
and  tetanus  (lockjaw)  are  all  inoculable  diseases,  much  more  so  than  is 
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actinomycosis,  and  yet  it  is  well  known  that  these  diseases  do  not 
spread  by  contagion  from  animal  to  animal,  and  they  can  not  pro[)eLiy 
be  regarded  as  contagious  diseases.  All  of  these  diseases,  with  one 
exception,  affect  mankind,  but  it  would  be  absurd  to  claim  that  i^eople 
are  infected  from  diseased  animals  because  of  the  coincidence  that  man 
and  animals  both  suffer  from  the  germs  of  these  diseases.  It  is  well 
known  that  these  germs  exist  nearly  everywhere  and  that  animals  and 
men  get  them  from  the  same  source  in  nature.  The  actinomyces  fungus 
is  also  widely  distributed,  and  grows  upon  the  straw  and  beards  of  grain, 
and  probably  upon  grasses,  and  for  that  reason  it  must  be  almost  uni- 
versally present.  Leading  scientists  have,  therefore,  concluded  that, 
with  this  disease,  as  with  lockjaw,  the  germs  of  the  disease  are  obtained 
by  man  from  the  same  sources  as  by  animals — that  is,  from  the  sources 
in  nature  where  they  abound. 

The  next  question  which  suggests  itself  is,  what  is  meant  by  a dan- 
gerously contagious  or  dangerously  infectious  disease?’^  The  word 
“dangerously”  is  evidently  an  adverb  qualifying  the  words  conta- 
gious” and  “infectious,”  and,  as  all  words  in  a statute  are  supposed  to 
have  been  put  there  for  a definite  purpose,  we  can  only  conclude  that 
not  all  contagious  and  infectious  diseases  are  meant,  but  only  the  dan- 
gerously contagious  and  dangerously  infectious  diseases,  as  stated. 
The  meaning  of  “ dangerously  contagious  ” or  “ dangerously  infectious  ” 
in  this  connection  can  only  be  taken  as  highly  contagious  or  highly 
infectious,  or  at  least  having  such  a degree  of  contagiousness  or  infec- 
tiousness as  to  make  the  affected  animals  dangerous  to  the  stock  inter- 
ests of  the  State. 

The  board  says,  however,  that  “ no  one  will  claim  that  actinomyco- 
sis is  a highly  contagious  disease  ” (Eep.  1890,  p.  20).  They  go  on  to 
say  that  “ when  the  actinomyces  have  invaded  the  vital  organs  of  the 
body,  the  disease,  in  both  man  and  animals,  is  pronounced,  by  physi- 
cians and  veterinarians,  as  fatal  as  tuberculosis,  hence  it  must  be  listed 
in  the  catalogue  of  dangerously  contagious  diseases.” 

This  reasoning  would  make  the  word  “ dangerously,”  which  is  an  ad- 
verb, qualify  the  word  “ disease,”  which  is  a noun.  That  is,  it  is  as- 
sumed because  this  disease  is  dangerous  and  fatal,  when  not  properly 
treated,  that  it  is  a “ dangerously  contagious  disease.”  But  adverbs  do 
not  qualify  nouns,  and  hence  the  word  “ dangerously  ” can  only  refer 
to  the  degree  of  contagiousness  or  infectiousness,  and  not  to  the  fatal 
character  of  the  malady.  A disease  may  be  extremely  fatal,  but  not  in 
the  least  degree  contagious,  and  it  may  be  very  fatal  and  only  conta- 
gious when  purposely  inoculated,  as  in  the  case  of  tetanus,  or  lockjaw, 
but  it  would  be  perverting  the  use  of  language  to  speak  of  either  of 
these  classes  of  disease  as  “ dangerously  contagious.” 

It  has  been  quite  generally  held  by  scientists  who  have  investigated 
actinomycosis  that  it  should  be  classed  with  those  diseases  which,  like 
tetanus,  or  lockjaw,  are  produced  by  vegetable  parasites  inoculated  by 
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liai’d  bodies  of  various  kinds  whieli  are  infected,  and  Aviiicli  a(*cidentally 
wound  the  skin,  the  mucous  membrane,  or  other  tissues,  and  thus  gain 
entrance  to  tlie  body. 

There  have  been  a number  of  cases  recorded  in  whicli  actinomycosis 
has  been  experimentally  transmitted  by  inoculation  from  diseased  to 
healchy  animals.  A large  proi>ortion  of  the  successful  inoculations 
were  made  with  rabbits  and  guinea-pigs — animals  which  are  very  sus- 
ceptible to  most  kinds  of  infection.  In  some  cases  large  animals  have 
been  used,  and  with  these  the  disease  has  been  sometimes  transmitted, 
and  in  other  cases  no  result  has  followed  the  inoculation.  The  methods 
emi)loyed  have  been  to  deposit  infectious  matter  in  the  abdominal  cav- 
ity or  in  the  connective  tissue,  or  to  inject  it  directly  into  the  blood 
vessels.  The  results  in  most  of  the  cases  are  of  theoretical  rather  than 
practical  value,  because  it  is  not  likely  that  animals  would  be  acciden- 
tally inoculated  into  the  abdominal  cavity  or  into  the  blood  vessels.  It 
is  also  an  admitted  fact  with  other  diseases  that  those  which  require 
wounds  of  the  skin  and  mucous  membrane  for  the  parasites  to  gain  en- 
trance to  the  tissues  only  in  exceptional  instances  spread  from  animal 
to  animal  under  natural  conditions.  So  with  actinomycosis,  it  is  theo- 
retically possible,  but  not  probable,  that  an  accidental  inoculation 
might  occur  by  which  the  disease  would  be  transmitted  from  a dis- 
eased to  a healthy  animal.  This  contingency  is  too  remote,  however, 
ac(*ording  to  our  present  knowledge,  to  give  any  warrant  for  consider- 
ing the  disease  as  dangerously  contagious. 

The  Illinois  board  of  live-stock  commissioners  admits  that  before 
suppuration  sets  in,  and  there  is  a discharge,  the  disease  is  probably 
not  transmissable,  naturally,  from  one  animal  to  another.  (Eep.  1890, 
p.  20.)  This  conclusion  is  incontestable,  but  in  spite  of  it  many  ani- 
mals, which  did  not  have  a discharge,  have  been  seized  by  order  of  the 
board,  taken  ft‘om  the  owners  and  condemned  to  the  rendering  tanks. 
How  the  board  can  justify  such  action  under  a law  which  only  permits 
it  to  quarantine  and  slaughter  animals  affected  with  a dangerously 
contagious  ” or ‘‘ dangerously  infectious”  disease,  it  is  difficult  to  un- 
derstand. 

If  this  board  actually  believes  that  actinomycosis  is  a dangerously- 
contagious  disease,  its  action  has  not  been  consistent  with  that  opin- 
ion. Affected  animals  have  been  allowed  to  come  frt^ely  into  the  Union 
Stock  Yards  to  the  number  of  100  or  200  a month.  They  go  into  all 
of  the  pens,  mix  with  thousands  of  cattle,  and  the  action  of  the  board, 
instead  of  hastening  their  slaughter,  actually  delays  it  and  gives  ad- 
ditional opx)ortunity  for  contagion. 

The  diseased  animals,  instead  of  being  slaughtered  as  soon  as  dis- 
covered, are  placed  in  oi)en  pens,  surrounded  on  all  sides  by  healthy 
cattle,  and  are  held  in  that  condition  until  the  end  of  the  we(*k,  wiien 
the  State  veterinarian  comes  and  decides  as  to  wlnffber  they  shall  be 
condemned  or  not.  There  is  no  effort  to  clean  and  disinfect  the  pens 
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wlier(‘.  < Ik*  (Tis(‘;ised  animals  lia.\c  Ikmmi,  and  J lia,v(‘.,  myself,  seen  tlu^ 
State  veterinarian  open  abcesses  of  affeeted  animals  and  allow  them  to 
drip  i)iis  by  the  pint  into  the  public  alleyways  of  the  yards,  where 
thousands  of  cattle  were  driven,  without  any  thought  of  having  this 
infectious  material  cleaned  up  or  disinfected. 

Instead  of  lessening  the  chances  of  infection  in  the  Union  stock- 
yards,  the  action  of  the  State  board  actually  increases  it.  Indeed,  it  is 
difficult  to  see  how  any  one  believing  in  the  contagiousness  of  the  dis- 
ease would  cause  the  affected  animals  to  be  held  in  the  interior  of  such 
great  stock  yards  from  the  beginning  to  the  end  of  the  week  before 
they  are  disposed  of,  and  equally  difficult  to  understand  how  constant 
and  thorough  disinfection  could  be  dispensed  with.  It  is  impossible  to 
find  any  measures  adopted  by  the  board  which  are  calculated  to  pre- 
vent the  spread  of  the  disease  should  it  be  contagious,  but  on  the  con- 
trary, the  measures  enforced,  as  already  stated,  are  of  such  a nature  as 
to  assist  the  dissemination  of  contagion. 

The  board  has  devoted  considerable  space  in  its  reports  to  argu- 
ments by  which  it  attempts  to  show  the  danger  to  consumers  of  the 
meat  of  animals  afiected  with  actinomycosis.  Their  extravagant  state- 
ments have  excited  the  wonder  and  ridicule  of  sanitarians  the  world 
over.  It  would  appear  from  the  attention  which  the  board  has  given 
to  this  aspect  of  the  question,  from  the  condemnations  by  it  of  some  car- 
casses of  affected  animals  and  the  passing  of  others  as  fit  for  food,  from 
the  neglect  to  disinfect  cars,  yards,  and  alleys  where  diseased  cattle 
have  been,  and  from  the  holding  of  diseased  cattle  in  the  stock  yards 
a whole  week  for  the  visit  of  the  State  veterinarian,  that  its  action  in 
regard  to  lumpy  jaw  is  a meat  inspection  measure  and  not  a measure 
for  the  purpose  of  preventing  the  spread  of  a contagious  disease  among 
animals. 

The  board,  however,  has  no  authority  to  inspect  meat,  but  was 
created  for  the  ])urpose  of  ‘Hhe  suppression  and  prevention  of  the 
spread  of  contagious  and  infectious  diseases  among  domestic  animals.” 
When  it  goes  beyond  this  imri^ose,  it  would  appear  to  be  acting  out- 
side of  the  law,  and  it  certainly  causes  great  and  unnecessary  hardshii) 
to  cattle  owners  in  holding  their  animals  a whole  week  for  inspection. 
If  there  is  to  be  a State  meat  inspection  applied  to  cattle  in  the  inter- 
state trade,  that  inspection  should  be  promptly  made  by  competent 
inspectors,  and  there  should  be  an  end  to  this  ridiculous  method  by 
which  suspicious  cattle  are  collected  for  a whole  week  by  employes 
ignorant  of  the  nature  of  cattle  diseases,  and  then  passed  upon  by  the 
State  veterinarian  by  a cursory  examination  on  Saturday.  An  inspec- 
tion of  value  to  the  consumers  or  satisfactory  to  the  producers  can  not 
be  conducted  in  yards  where  from  50,000  to  75,000  head  of  cattle  arrive 
weekly,  by  a single  veterinarian,  who  devotes  but  one  day  in  the  week 
to  this  duty. 

The  imi^ortant  question  in  this  connection  is  as  to  whether  the  board 
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Jias  jurisdiction  for  tlie  iiis[)e(5tioii  ol  incut.  If  it  lias  iiot^  tlicu  its  acts 
ill  condemning  animals  and  meats  for  the  inu'pose  of  preventing  certain 
carcasses  from  going  on  the  market  for  food  can  only  be  considered  as 
illegal.  In  that  case  there  would  be  no  need  of  considering  whether  or 
not  actinomycosis  might  be  communicated  to  the  consumers  of  the  flesh 
of  affected  animals,  as  the  question  at  issue  would  turn  on  the  jurisdic- 
tion of  the  board,  and  the  cattle  owners  would  thus  secure  relief. 

The  danger  of  the  transmission  of  this  disease  to  people  from  affected 
animals  has  been  insisted  upon  by  the  board  in  such  unequivocal  terms, 
however,  that  a public  interest  has  been  aroused  which  makes  it  desir- 
able to  quote  the  opinions  of  some  of  those  unbiased  scientists  who  have 
given  most  attention  to  the  subject.  Actinomycosis  in  people  is  a very 
rare  disease,  and  but  few  cases  are  on  record  as  having  occurred  in  this 
country.  If  there  were  any  great  danger  of  its  being  communicated  by 
the  flesh  of  affected  animals  we  should  certainly  expect  that  it  would 
be  more  frequent.  On  the  other  hand  tuberculosis  is  one  of  the  most 
common  diseases  of  mankind,  and  is  known  to  be  communicable  among 
animals  by  taking  tuberculous  germs  with  the  food,  and  yet,  as  appears 
from  Or.  Horgaard’s  report  attached  hereto,  the  inspectors  of  the  State 
board  and  of  the  city  health  department  pay  no  attention  to  meat  that 
is  covered  with  tubercles  even  when  it  is  exposed  to  their  view  in  the 
slaughterhouses.  Tuberculous  meat  is  incomparablj^  more  dangerous 
than  that  of  animals  affected  with  actinomycosis,  and,  hence,  it  is  difli- 
cult  to  understand  this  inconsistency  in  the  action  of  inspectors  who 
claim  to  be  so  solicitous  for  the  public  health. 

Prof.  Crookshank,  in  the  course  of  an  exhaustive  review  of  our  knowl- 
edge of  actinomycosis,  published  in  the  annual  report  of  the  agricul- 
tural department,  privy  council  office,  on  the  contagious  diseases, 
inspection,  and  transit  of  animals  for  the  year  1888,  says,  by  way  ol‘ 
conclusion : 

The  successful  transmission  of  actinomycosis  from  man  to  bovines  suc;gest8  inter- 
communicability,  but  the  negative  evidence  as  to  infection  of  man  from  bovines 
supports  the  view  that  the  disease  is  derived  from  some  source  which  is  common  to 
both  species.  (8.  C.,  p.  115.) 

In  summing  up  the  evidence  as  to  the  source  of  the  disease  in  man, 
he  says: 

Many  interesting  observations  have  been  made  upon  the  origin  of  this  disease  in 
man.  Two  cases  have  been  recorded  in  support  of  the  theory  of  direct  infection 
from  the  cow.  Stelzner  described  a case  of  the  actinomycosis  in  a man  who  had  had 
the  care  of  animals  some  of  which  had  suppurating  glands.  Hacker  had  a case  of 
the  tongue  in  a man  who  had  charge  of  cows,  one  of  which  had  a tumor  of  the  jaw, 
which  he  liad  opened.  On  the  other  hand,  Moosbrugger  found  that  out  of  75  cases 
54  were  in  men  and  21  in  women,  including  2 children.  In  11  of  these  the  occupa- 
tion was  not  stated.  In  33  their  occupation  did  not  bring  tliem  into  contact  with 
diseased  animals.  They  were,  for  example,  millers,  glaziers,  tailors,  shop  people,  and 
students.  Only  10  cases  occurred  among  farmers,  ])easauts,  and  farm  laborers.  In 
1 case  only  out  of  the  10  had  the  patient  been  in  contact  with  diseased  animals. 
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Out  of  the  21  women  there  were  only  4 peasants,  and  none  of  tliom  had  been  asso- 
ciated with  diseased  cattle. 

Infection  hy  the  flesh  of  diseased  animals  has  also  been  discussed,  hut  there  is  no 
evidence  of  the  prevalence  of  the  disease  among  slaughterers  and  butchers,  who 
would  be  particularly  liable  to  it  if  flesh  were  a source  of  infection.  The  chaiuies  of 
infection  by  ingestion  are  minimized  by  the  flesh  being  almost  always  cooked.  Ac- 
tinomycosis occurs  also  in  pigs,  and  pork  is  often  eaten  in  an  uncooked  state,  but 
Israel  has  pointed  out  that  this  may  probably  be  excluded,  as  many  of  the  cases 
occurred  among  strict  Jews. 

The  evidence  points  to  the  disease  originating  in  man  and  lower  animals  from  the 
same  source,  and  there  is  a very  strong  suspicion  attached  to  cereals.  This  view  is 
supported  by  important  observations  with  reference  to  the  part  played  by  cereals  in 
inducing  the  disease  in  cattle,  which  have  already  been  mentioned,  and  it  gair.s 
additional  support  from  a case  described  by  Soltmann,  where  the  disease  resulted 
from  swallowing  an  awn  of  barley.  A boy,  aged  11,  accidentally  swallowed  an  awn 
of  Hordeum  murinum.  He  became  very  ill  and  suifered  great  pain  behind  the  sternum, 
extending  over  six  intercostal  spaces,  and  when  opened  the  awn  of  barley  was 
found  in  the  evacuated  pus.  The  pain,  however,  continued  and  fresh  deposits 
occurred,  and  Avheu  the  boy  was  taken  to  the  hospital  the  ray-fungus  was  detected. 
Possibly  the  spores  of  the  fungus  can  be  conveyed  both  by  air  and  water. 

Friedberger  and  Frohner^  in  the  last  edition  of  their  excellent  Treat- 
ise on  the  Special  Pathology  and  Therapeutics  of  the  Domesticated 
Animals,  published  in  1892,  give  the  following  unbiased  opinions,  which 
they  form  from  the  scientific  investigations  made  up  to  the  present  time : 

Experiments  to  transfer  the  same  to  other  animals  have  been  made  by  several  parties, 
but  were  always  unsuccessful  (Rivolta,  Bollinger,  Seidamgrotzky,  Perroncito,  Johne, 
Ullmann,  Bodemer,  Bostrom).  Cattle,  calves,  goats,  sheep,  wethers,  hogs,  dogs,  cats, 
rabbits,  guinea-pigs,  did  not  suffer  after  inoculation  ; only  in  some  cases  a granula- 
tion, outlined  by  inflammation,  developed  as  the  reaction  of  the  organism  against 
the  inoculated  foreign  bodies.  The  alleged  positive  results  of  inoculation  of  Ponfik, 
Israel,  Rotter,  and  Hanau  refer,  according  to  Bostrom,  only  to  inoculation  material 
which  remained  and  was  encysted  (encapsuled).  It  appears  that  the  actinomyces 
fungus  produces  a pathogenic  effect  only  in  that  stage  of  development  reached  in 
connection  with  the  beards  of  grain;  but  when  once  introduced  into  the  animal 
body  it  is  no  longer  transferable,  because  it  immediately  assumes  involution  forms 
(calcification)  after  inoculation.  The  negative  results  of  the  inoculation  experiments 
are  of  great  importance  for  the  solution  of  the  Question  whether  or  not  a transmis- 
sion of  actinomycosis  occurs  from  animal  to  animal  or  from  animal  to  man.  All  arc 
of  the  opinion  that  an  infection  of  this  kind  does  not  take  place  (p.  585). 

Inspection  of  meat. — As  already  mentioned  in  the  article  on  Pathogenesis,^Mt 
must  be  considered  as  very  improbable  that  the  actinomycosis  is  a contagious  or  an 
infectious  disease  in  the  sense  of  its  transmission  from  animal  to  animal  or  from 
animal  to  man.  A case  of  infection  of  man  from  cattle  affected  with  actinomycosis 
has  never  been  observed  which  was  free  from  all  objections.  At  the  most,  such  a 
transmission  may  be  considered  perhaps  as  possible  from  a theoretical  standpoint, 
but  not  as  probable.  Experience  is  positive  against  the  occurrence  of  a direct 
transmission.  The  actinomycosis,  therefore,  in  relation  to  the  inspection  of  meat 
is  by  no  means  so  important  as  tuberculosis,  even  setting  aside  the  fact  that  the 
former  usually  represents  only  a local  affection.  The  meat  of  cattle  affected  with 
actinomycosis  may  be  commercially  disposed  of  without  hesitation  after  the  affected 
parts  have  been  removed;  it  is  objected  to  only  in  the  rare  cases  of  a generalized 
actinomycosis  (p.  592). 
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in  bis  hciiidbook  of  meat  msi)eetion,  published  in  1892, 
suys,  after  revieAYiii^’  the  evidence  at  hand : 

According  to  this,  we  are  hardly  Justified  in  assuming  that  the  use  of  actinomy- 
cotic organs  as  food  is  injurious  to  health.  At  any  rate,  we  must  deny  the  possi- 
bility of  this  for  the  meat  of  actinomycotic  animals.  The  activity  of  the  sanitary 
police  should  therefore  be  restricted  to  the  detection  of  all  organs  affected  with 
actinomycosis,  and  the  withdrawal  of  them  from  the  market  as  highly  spoiled  food 
juoducts  in  proportion  as  the  specifically  changed  portions  can  not  be  certainly 
removed.  In  isolated  lesions  in  the  tongue  this  will  usually  be  i)ossible,  and  is 
further  recommended,  as  the  tongue  is  a valuable  organ.  In  cases  of  generalization 
the  whole  animal  is  to  be  withdrawn  from  the  market,  because  the  generalization 
in  actinomycosis  seems  to  have  <an  entirely  atypical  cause,  and  the  detection  of  the 
total  lesions  (in  the  l)one,  in  the  depth  of  the  muscles)  is  much  less  easy  than  in 
tuberculosis,  in  which  the  regular  lymph  gland  affection  answers  as  an  excellent 
guide  for  the  discovery  of  the  diseased  areas. 

Prof.  Thomas  Walley,  in  the  second  edition  of  his  very  thorough 
Practical  Guide  to  Meat  Inspection,  i)ublished  in  1891,  says  ([)p. 
135-387): 

The  malady  affects  man,  and  is  in  him  known  as  actinomijcosis  homhns,  and  while 
it  has  been  transmitted  by  inoculation  from  man  to  the  calf  (Crookshank),  so  far  as 
I am  aware  there  is  no  direct  evidence  of  the  transmission  of  the  disease  from  ani- 
mals to  man.  Nor  indeed  is  such  a contingency  ever  likely  to  arise,  seeing  that  the 
vitality  of  the  spores  of  the  hyphomycetes  is  much  inferior  to  those  of  the  pathoge- 
netic fungi,"and  that  the  changes  produced  by  it  in  the  organs  attacked  are  so  marked 
as  to  attract  the  immediate  attention  of  even  ordinary  persons;  and  what  is  of  more 
importance,  the  lesions  of  the  disease  are  seldom  localized,  except  in  the  pig,  in  the 
muscular  tissue  of  the  body.  * * * Although  certain  organs,  such  as  the  tongm*, 

may  be  largely  involved,  there  is  not  much  accompanying  fever  or  interference  with 
the  normal  functions  or  with  the  nutrition  of  the  blood,  and  any  systemic  change's 
that  arise  are  due  mainly  to  annihilation  of  the  functions  of  the  tongue,  or  of  the 
particular  organ  involved,  and  as  a result  of  this  a state  of  poverty  is  induced.  See- 
ing that  the  disease  is  rarely  of  a s^^stemic  nature,  and  that  there  is  an  absence  of 
fever,  the  nutriti\e  changes  induced  iu  the  muscles  are  so  slight  as  to  do  away,  in 
the  great  majority  of  cases,  with  the  question  of  nocuity  of  the  flesh;  but,  notwith- 
standing this,  if  there  is  any  evidence  of  malnutrition  of  the  blood  or  of  the  Hesh, 
the  carcass  should  be  condemned  for  human  food  and  in  every  instance  the  affected 
organ  or  organs  should  be  effectually  destroyed. 

EXPERIMENT  TO  TEST  THE  CONTAGIOUSNESS  OF  ACTINOMYCOSIS. 

When  the  cattle  affected  with  actinomycosis  were  })laced  under  treat- 
ment 21  healthy  cattle  were  placed  among  them  in  the  stables  in 
such  a way  that  they  would  be  most  exposed  to  the  • infection  of  the 
disease.  The  healthy  animals  were  tied  between  diseased  ones,  where 
they  were  obliged  to  eat  food  soiled  with  the  discharges  from  the  tu- 
mors, aud  where  they  could  not  but  inhale  the  breath  warm  from  the 
lungs.  There  would  appear  to  be  no  way  possible  of  making  a,  more 
severe  test,  and  yet  after  being  in  such  proximity  with  disease<l  ani- 
mals for  four  months  not  a single  one  showed  signs  of  being  affect(‘d 
either  while  alive  or  on  post-iuortein  examination  after  they  were 
slaughtered. 
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DOE8  THE  IODIDE  TREATIMENT  DRIVE  THE  DISEASE  TO  THE  INTER- 
NAL ORGANS? 

Ilia  weekly  agricultural  Journal  printed  iiiCliicago  appeared  a state- 
ment, under  date  of  December  7,1892,  of  tlie  results  of  the  post  mortem 
examinations  made  of  the  eighty  cattle  slaughtered  on  November  29. 
This  statement  was  evidently  inspired  by  the  State  veterinarian  or 
one  of  his  assistants,  as  the  post  mortem  notes  of  each  ease  as  taken  by 
these  ofheials  were  given  in  full.  In  this  statement  occurs  the  follow- 
ing language: 

From  the  experiment  Just  concluded  we  learn  conclusively  that  iodide  of  potasli 
has  an  effect  upon  cattle  afflicted  with  actinomycosis,  and  possibly  that  it  may  cure 
simple  cases  characterized  by  glandular  swellings  or  abscesses  not  attached  to  the 
bone.  The  general  effect,  however,  is  more  of  a dangerous  than  beneficial  character 
as  regards  severe  cases  of  lumpy  jaw,  where  suppurating  tumors  implicating  the 
bones  are  noticeable  about  the  head.  Used  in  such  cases  iodide  of  potash  apparently 
causes  a superficial  drying  up  of  the  suppurating  sores  which  might  lead  the  owner 
to  believe  that  a cure  had  been  accomplished,  when,  on  the  contrary,  such  external 
effects  are  no  safe  criterion  of  internal  conditions.  The  post-mortem  examination 
of  animals  so  healed  externally  developed  serious  trouble  Avithin,  trouble  that  had 
evidently  been  carried  by  the  blood  and  possibly  driven  inwards  by  the  drug  em- 
ployed. 

The  question  now  is,  was  there  anything  in  the  results  of  the  exami- 
nation to  justify  the  conclusion  that  there  were  more  internal  lesions 
than  are  usually  found  in  animals  affected  with  actinomycosis?  So  far 
from  this  being  the  case,  there  was  a very  much  smaller  proportion  of 
the  animals  affected  internally  than  was  to  be  expected.  The  State 
veterinarian  and  his  assistants  are  certainly  the  last  people  who  would 
be  expected  to  give  the  impression  that  a larger  proportion  of  these 
animals  were  affected  internally  than  is  usually  found. 

The  following  table  is  compiled  from  the  reports  of  the  Illinois  board  of 
live-stock  commissioners  for  1890.  It  shows  the  proportion  of  untreated 
animals  which  were  fouud  affected  in  the  lungs  or  abdominal  organs: 


1 

Date  of  examination. 

Number  of 
i animals 
examined. 

Number 

affected 

internally. 

Page  of  re- 
port where 
recorded. 

By  whom  examined. 

Mar.  11,12,  1889 

i 5 

5 

17 

Dr.  Baker. 

Dec.  6,  1889  

1 

1 ' 

3 

27 

Drs.  Casewell,  Scott.  Williams,  and 
1 Page. 

Ang.  11,  1890  i 

i 55 

43 

19 

] Drs.  Baker  and  Hughes. 

Aug.  14,  1890  

' 34 

23 

19 

Do. 

1 

Total 

i 97 

1 

74 

i 

i 

! 

Fully  76  per  cent  of  these  animals  were,  therefore,  affected  in  the 
lungs  or  abdominal  organs.  Now,  taking  the  notes  of  the  State  veter- 
inarian as  imblished  in  the  paper  above  mentioned,  we  find  that  they 
admit  fifty-five  of  the  animals  had  actinomycosis  at  the  time  of  slaugh. 
ter,  while  they  found  lesions  of  tlie  lungs  and  abdominal  organs  in  only 
twenty-three  j that  is,  turning  all  the  facts  so  that  they  will  bear  as 
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much  as  possible  towards  this  view  that  the  iodide  treatment  tends  to 
develop  the  disease  internally,  we  find  that,  of  the  fifty-five  affected 
animals  which  had  been  treated,  but  42  per  cent  were  affected  internally, 
as  against  76  per  cent  found  with  untreated  animals  by  the  State  vet- 
erinarian and  his  assistants. 

This,  however,  is  not  a fair  statement  of  the  case,  because  eighty 
animals,  every  one  of  which  had  the  disease  before  treatment,  were  ex- 
amined, and  of  these  only  28|  per  cent  were  found  affected  internally 
at  the  time  of  slaughter.  And  this  is  taking  the  statements  of  men 
who  were  doing  everything  in  their  power  to  disparage  the  results  of 
the  experiment  and  make  it  appear  valueless. 

As  a matter  of  fact,  the  statement  referred  to  which  was  printed  from 
the  notes  of  the  State  veterinarian  does  not  correspond  with  the  re(5- 
ords  of  the  bureau  inspectors.  Dr.  Norgaard  dictated  a record  of  the 
condition  of  ea(*h  animal  as  examined  to  a stenographer  as  the  exam- 
ination was  made,  and  this  record  is  the  only  accurate  one  that  exists. 
From  this  ofdcial  record  it  appears  that  seventeen  of  the  animals  re- 
ported by  the  State  veterinarian  to  have  internal  lesions  of  actinomy- 
cosis did  not  have  such  lesions.  Some  of  them  had  small  nodules 
along  the  intestinal  walls,  which  are  common  in  healthy  cattle,  but 
when  these  were  examined  microscopically  they  were  shown  not  to 
be  affected  with  the  actinomyces.  There  are  several  other  cases  re- 
i:>orted  with  internal  lesions,  the  numbers  of  which  do  not  correspond 
with  the  numbers  of  any  of  the  cattle  slaughtered.  There  was  evi- 
dently an  error  in  printing  the  numbers  of  these  animals,  and  I am 
unable  for  that  reason  to  comi^are  the  notes  with  those  made  by  Dr. 
Norgaard.  Taking  the  examination  made  by  Dr.  Norgaard,  therefore, 
as  a basis  for  calculation,  we  find  that  among  the  eighty  cattle  killed 
on  November  21)  there  were  but  four  which  showed  internal  lesions 
caused  by  the  actinomyces  fungus.  As  twenty  additional  animals  were 
killed  and  examined  on  December  2,  in  none  of  which  any  trace  of 
internal  lesions  was  found,  the  result  was  that  in  the  100  animals  first 
slaughtered  but  4 per  cent  showed  evidence  of  the  disease  having 
aftected  the  internal  organs  located  in  the  thorax  and  abdomen. 

The  proportion  of  animals  affected  internally  was  very  much  less  than 
was  expected,  and  it  is  conclusively  demonstrated  by  this  fact  that  the 
iodide  of  potassium  reduces  the  pro])ortion  of  internal  lesions  and  that 
it  has  fully  as  wonderful  an  efiect  on  these  as  it  has  on  the  external 
lesions.  This  is  precisely  what  we  should  expect  from  internal  and  con- 
stitutional treatment.  If  the  remedy  had  been  applied  externally  and 
caused  the  tumors  to  heal  from  the  surface,  there  might  have  been  some 
reason  for  anticipating  a change  of  the  seat  of  disease  from  extei  nal  to 
internal  organs.  Being,  on  the  contraiy,  administered  internally,  the 
remedy  penetrated  the  whole  organism, acting  upon  the  internal  organs 
at  the  same  time  as  upon  the  external  tumor,  and  the  etfecd  was  not 
only  to  x)revent  the  extension  of  the  disease,  but  to  cure  any  manifesta- 
tions of  it  which  may  have  existed  in  the  interior  of  the  body. 
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It  can  not  bo  stated  too  enipbatically  nor  repeated  too  often  tliat  the 
State  veterinarian  and  Ids  assistants  carried  out  tlieir  examination  witli 
tlie  determination  to  disparage  the  results  of  tlie  exi)eriment.  Every 
inch  of  the  intestines  and  every  portion  of  the  internal  viscera  were 
scrutinized  in  the  most  deliberate  and  anxions  manner.  The  least 
abnormal  sign,  though  it  affected  tissue  of  no  greater  magnitude  than 
the  head  of  a pin,  Avas  set  down  as  a serious  internal  lesion  caused  by 
the  actinomyces.  Inspection  of  Dr.  Korgaard’s  notes  will  show  that  in 
a number  of  cases  these  lesions  Avere  examined  microscopically  and 
Avere  proved  to  be  free  from  the  actinomyces  germs.  Anyone  A\dio 
examines  the  intestines  of  healthy  cattle  will  find  in  tlieir  walls,  in  a. 
considerable  proportion  of  cases,  such  small  tumors,  Avhich  have  not 
the  slightest  effect  upon  the  health,  and  which  in  many  cases  are  caused 
by  animal  parasites.  To  set  these  down  as  internal  lesions  of  lumpy 
jaw  is  to  shoAv  either  deidorable  ignorance  of  the  subject  or  deliberate 
falsification  of  the  facts. 

On  January  23, 1893,  the  Secretary  of  Agriculture  informed  Governor 
Altgeld  that  the  cattle  remaining  in  the  experiment  Avere  ready  for 
slaughter,  and  requested  the  removal  of  the  quarantine  for  that  ]>ur- 
pose.  The  governor  immediately  replied  by  telegraph  that  he  had 
directed  the  board  of  live  stock  commissioners  to  iiermit  the  removal  of 
the  animals. 

The  eighty- five  animals  which  had  been  under  treatment  Avere  slaugh- 
tered on  January  27  and  28  at  Hess  Brothers’  slaughterhouse.  There 
Avere  present,  besides  the  Chief  of  the  Bureau  of  Animal  Industry,  the 
folloAving  members  of  the  Bureau  force:  Dr.  A.  D.  Melvin,  chief  meat 
inspector  at  Chicago;  Dr.  W.  S.  Devoe,  chief  inspector  for  Xew  Jersey; 
Drs.  Y.  A.  Norgaardand  L.  E.  Baker,  meat  inspectors  at  Chicago;  Dr. 
M.  E.  TrumboAver,  State  veterinarian  of  Illinois,  and  the  inspectors  of 
the  Chicago  department  of  health. 

The  number  found  on  post-mortem  examination  to  be  cured  Avas  sixty- 
eight,  or  80  per  cent  of  the  whole  number.  Of  the  seventeen  condemned 
as  not  cured  there  were  internal  lesions  of  actinomycosis  in  the  lungs 
of  three.  About  per  cent  of  this  lot  of  animals,  therefore,  showed 
internal  lesions. 

Of  the  whole  number  under  treatment,  which  were  killed  and  exam- 
ined, viz,  185,  there  Avere  found  to  be  cured  131,  or  about  71  per  cent. 
The  number  showing  internal  lesions  Avas  7,  or  3.8  per  cent  of  the  ani- 
mals in  the  experiment. 

This  result  is  extremely  gratifying,  and  proves  That  a large  propor- 
tion of  the  advanced  cases  of  actinomycosis  are  curable  by  the  internal 
administration  of  iodide  of  potassium.  If  taken  in  the  early  stages  of 
the  disease,  there  is  no  doubt  that  85  or  90  per  cent  would  yield  to  thiti 
treatment. 
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THE  CO«T  OF  TREATMENT. 

It  has  heeii  repeatedly  stated  by  those  who  have  opposed  the  De- 
partineiit  in  its  effort  to  relieve  the  cattle  owners  from  tlie  injustice  which 
has  been  i)i*acticed  upon  them  at  Chicago,  by  giving  them  a specific 
treatment  for  this  disease,  that  farmers  (*an  not  afford  to  use  a medicine 
for  this  purpose  wldcli  (M)sts  $3  a pound.  Let  us  examine  this  state- 
ment in  the  light  of  the  facts. 

The  result  of  the  experiment  shows  that  about  two-thirds  of  the 
lumpy-jaw  steers  which  come  to  the  stock  yards  can  be  cured.  If  they 
were  taken  in  on  earlier  stage  of  the  disease  the  proportion  would  be 
much  larger.  Taking,  however,  two-thirds  as  a basis  of  calculation,  we 
will  see  what  woidd  be  the  result  on  twelve  animals  averaging  1,200 
l)ounds  in  weight.  If  shij>ped  without  treatment  and  condemned  they 
would  bring  $9  per  head,  or  $108  in  all.  If  treated  with  the  same  suc- 
cess as  tlie  animals  in  the  Department’s  experiment,  there  would  be 
eight  cured  ones,  which  would  bring  not  less  than  4 cents  per  pound 
in  good  flesh,  or  $48  per  head.  This  would  amount  to  $384  for  eight  ^ 
head,  to  which  should  be  added  $30  for  the  four  not  cured,  making  a 
total  of  $420  receipts  as  against  $108  if  not  treated.  The  medicine 
does  not  cost  over  7 cents  for  each  day  it  is  administered,  and  no  ani- 
mal should  receive  over  one  pound  in  all.  Taking  the  largest  figures 
and  the  medicine  for  treating  twelve  steers  would  cost  $36.  Deducting 
this  from  $420,  we  have  remaining  $384,  a gain  of  $270  in  all,  or  $23  per 
head  over  what  would  have  been  received  if  the  cattle  were  not  treated. 
It  must  be  plain  to  every  experienced  cattle-feeder  that  there  is  no  other 
known  medicine,  nor  indeed  any  kind  of  food,  which  can  be  given  to 
his  animals  with  a ])rospect  of  such  returns  for  the  money  invested. 

It  is  difficult  to  understand  tlie  motive  which  will  lead  men  to  make 
such  absurd  objections  and  such  incorrect  statements  in  regard  to  a 
discovery  which  must  prove  of  such  incalculable  advantage  to  the 
farmer  without  in  the  leastinjuriiig  any  other  class  of  our  citizens.  It 
appears,  however,  that  certain  parties  have  committed  themselves  so 
irrevocably  to  the  iiosition  that  actinomycosis  is  a dangerously  conta- 
gious and  incurable  disease  that  they  are  willing  to  go  to  almost  any 
length  to  prevent  the  overthrow  of  this  theory.  The  action  of  the  Illi- 
nois live  stock  commissioners,  for  instance,  made  it  dilficult  to  obtain 
cattle  for  experiment.  They  (juarantined  the  cattle  in  the  stock  yards 
so  that  until  the  governor  interfered  they  could  not  be  taken  to  the 
stable  for  treatment.  After  the  (tattle  were  taken  to  the  stabhss  they 
were  again  ])ut  in  (piarantine  until  the  governor  ordered  them  ri'h^ased 
for  a seijond  time.  Incorrect  reports  were  sent  out  aiiparently  on  au- 
thority of  the  board,  giving  the  imiiressiou  that  the  results  were  less 
favorable  than  was  actually  the  case.  Other  statements  AV(‘re  made  as 
to  the  proportion  of  isolated  cattle  condemned  by  the  board,  and  as  to 
‘he  proportion  affected  intcu  iially,  whicli  arc  at  variance  with  the  rcc- 
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ords  given  in  the  printed  reports;  and  after  the  quarantine  was  re- 
moved from  the  cattle  under  experiment  it  was  again  imposed  on 
December  31,  when  the  results  of  the  first  killing  became  known.  If 
these  several  actions  were  not  taken  in  the  first  place  with  a view  to 
l)reventing  the  experiment  being  made,  and  afterwards  to  disparage 
the  results  obtained,  and  to  delay  the  completion  of  the  test,  it  is  im- 
possible for  me  to  explain  them  on  any  other  hypothesis. 

SUCCESSES  OBTAINED  BY  INDIVIDUALS  WITH  THE  IODIDE  TREAT- 
MENT. 


A considerable  number  of  cattle-feeders  have  tested  the  treatment  of 
actinomycosis  with  iodide  of  potassium,  and  their  results,  so  far  as  re- 
ported, have  been  remarkably  successful.  Below  are  given  some  of  the 
letters  received: 


Bkadfoud,  Stark  County,  III.,  Xovcmher  21,  1892. 

U.  S.  Department  of  Agriculture  : 

In  October  I received  a circular  giving  treatment  for  actinomycosis.  1 tried  it  on 
three  bead  of  cattle,  and  it  Avorked  to  a charm.  I told  other  cattlemen,  and  several 
have  tried  the  treatment.  All  are  Avell  satisfied  but  one,  who  informs  me  that  he 
could  see  no  change.  His  steer  was  very  bad.  The  three  I treated  had  not  fully 
developed,  and  the  veterinarian  could  not  operate  at  the  time.  I therefore  com- 
menced treatment,  and  all  swelling  of  the  throat  disappeared. 

Yours,  truly, 

E.  W.  Phelps. 


V^an  Buren,  III.,  Xoveinber  22, 1892. 

Bureau  of  Animal  Industj^y, 

Washington,  D.  C.  : 

I treated  three  3-year-old  feeding  steers  according  to  the  advice  contained  in  your 
circular  of  October  10,  1892,  for  actinomycosis,  or  lumpy-jaw,  with  iodide  of  potas- 
sium. One  had  a lump  under  the  ear;  one  on  the  jaAv,  and  one  under  and  between 
the  jaws.  The  first  was  3 inches  in  diameter;  the  second  about  3^  by  6 inches  long, 
and  the  third  about  5 inches  in  diameter.  I commenced  with  2 drams  daily,  and 
increased  to  3 drams  for  twelve  days,  when  the  first  named  was  entirely  cured.  I 
then  gradually  decreased  to  drams,  and  at  the  end  of  sixteen  days  the  second  was 
cured,  the  third  being  cured  on  the  tAventy-first  day.  The  three  nead  Avere  all 
slaughtered  at  Chicago  thirty-fi\"e  days  from  commencement  of  treatment. 

Yours,  very  respectfully, 

L.  A.  Keene. 


Welton,  Clinton  County,  Iowa,  Noi'emher  26,  1892. 

Dr.  D.  E.  Salaion, 

Chief  of  the  Bureau  of  Animal  Industrji  : 

I received  a circular  from  your  Bureau  on  October  18,  Avith  instructions  for  the  treat- 
ment of  lumi)y-jaAv  in  cattle  Avith  iodide  of  j)otassium.  The  coav  I treated  is  4 years 
old,  and  was  bought  at  a sale  for  a trifle  ou  account  of  her  jaw.  I thought  I could 
cure  it  with  corrosive  sublimate,  but  failed.  The  jaw  had  been  affected  for  a year 
before  I began  the  iodide  of  potassium  treatment.  1 had  it  lanced  seAxral  times, 
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aud  for  two  months  it  had  been  running  almost  constantly.  I began  the  treatment 
on  October  22,  and  gave  li  drams  every  morning  for  ten  days,  then  every  alternate 
morning  for  a week,  and  the  lumps  are  gone  and  the  sore  healed  up.  The  cow  now 
appears  to  be  beginning  to  thrive.  In  this  case,  and  it  was  a radical  one,  the  treat- 
ment has  been  a positive  success. 

Kespectfully  yours, 

John  How  at. 


King  Center,  Mo.,  Decemher  2,  1892. 

Dear  Sir:  I have  been  reading  of  your  experiments  with  iodide  of  potassium.  I 
would  like  to  tell  you  of  my  experience  with  it.  I have  been  treating  ‘‘big-jaw’^ 
with  it  for  more  than  a year,  and  have  cured  more  than  twenty  cases.  * * * 

A.  J.  Wheatley. 

Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture,  Washington,  D.  C. 


Creston,  Iowa,  Decemher  5,  1892. 

Dear  Sir:  I tried  your  remedy  for  lumpy-jawed  cattle  on  five  steers  out  of  my 
herd,  and  it  has  proved  successful  in  each  case. 

Daniel  D.  Dorn. 

Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture. 


Warsaw,  Ind.,  December  19,  1892. 

Dear  Sir  : Some  two  months  ago  I asked  the  Department  for  a bulletin  on  ‘Humpy- 
jaw.’^  I had  a 2-year  old  Durham  heifer  with  a lump  on  her  jaw  the  size  of  a 
small  hen’s  egg.  I ])urchased  1 ouuce  of  the  prescribed  remedy,  iodide  of  potassium, 
divided  it  into  eight  portions,  and  gave  as  directed,  in  bran.  I saw  no  change  ex- 
cept the  softening  of  the  tumor.  I bought  another  quantity,  and  after  a rest  of  a 
week  gave  it  in  the  same  manner.  The  lump  has  disappeared,  except  a small  cal- 
lous. The  animal’s  eyes  became  weak,  which  is  the  only  change  I could  see.  The 
last  ounce  of  the  remedy  I gave  in  seven  doses.  I think  the  heifer  is  cured  of  the 
ailment. 

Yours, 

A.  T.  Cook. 


Dr.  D.  E.  Salmon, 

Bureau  of  Animal  Industry,  Washington,  D.  C. 


Algona,  Iowa,  Decemher  18,  1892. 

Dear  Sir:  I cured  two  lumpy-jaw  heifers,  a 3-year  old  and  a 2-year  old,  giving 
each  1 ounce  of  iodide  of  potash,  in  six  doses,  two  months  ago,  and  .as  yet  there 
is  no  sign  of  a return  of  the  disease. 

Very  respectfully, 


Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture. 


R.  W.  IUruett. 


SUCCESSFUL  TREATMENTS. 


37 


Kiantone,  Chautauqua  County,  N.  Y.,  January  2, 1893. 


Dear  Sir:  Some  time  ago  we  wrote  yon,  asking  if  the  Department  had  ever  made 
an  investigation  of  the  lumpy-jaw  in  cattle,  and  we  received  in  reply  a circular  con- 
taining the  iodide  of  potassium  remedy,  and  asked  us  to  report  results.  We  had 
two  cases. 

No.  1,  a cow  in  milk,  was  taken  in  July.  Had  four  different  sores  that  discharged 
matter  previous  to  treating  her  with  this  remedy.  A local  veterinarian  had  advised 
killing  her.  One  of  the  sores  has  entirely  healed;  the  other  three  are  greatly  dimin- 
ished in  size.  Her  flesh  has  dropped  oft’  until  she  is  getting  quite  thin,  and  is  at  the 
present  time  and  has  been  for  the  last  three  weeks,  very  stiff.  Her  eyes  discharge 
very  badly ; nose  but  little,  and  the  outer  skin  looks  as  if  some  one  had  poured  her 
hair  full  of  the  coarsest  bran.  Her  appetite  is  as  good  as  any  cow  we  have. 

No.  2,  a cow  also  in  milk  when  taken,  but  dried  off  since.  She  was  taken  about 
middle  of  November,  one  bunch  only.  It  did  not  discharge  until  broken  by  halter 
pulling  on  it.  Had  treated  her  ten  days.  The  matter  discharged  was  white,  with 
a yellowish  cast,  and  was  very  thick  and  sticky.  She  discharged  from  the  nose 
very  badly,  and  also  from  the  eyes,  but  the  outer  skin  cleaving  off  was  hardly  uo- 
ticable  in  this  case.  She  did  not  drop  off  in  flesh,  nor  did  she  show  any  stiffness. 
The  sore  has  greatly  diminished  in  size,  and  think  we  will  have  to  give  her  no  more 
medicine,  as  all  that  remains  is  apparently  dead  flesh,  and  does  not  seem  sore.  We 
are  highly  pleased  with  the  remedy  so  far. 

Yours,  truly, 


Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture,  Washington,  D.  C, 


S.  Spencer  & Son. 


Vine  Hill,  Conn.,  January  27,  1893. 

Patient,  thoroughbred  Guernsey;  age,  8 years;  calved  July  11,  1892.  Observed 
bunch  on  left  upper  jaw  November  1,  1892.  At  this  time  enlargement  was  about 
size  of  two  fists,  and  very  firm.  Herdsman  then  reported  to  me  he  had  observed 
swelling  in  August,  1892.  For  four  days  after  November  12,  administered  2 drams 
iodide  of  potassium  twice  daily.  One  week  later  repeated  same  doses  for  same 
period  of  time.  From  November  30,  for  seven  days  following,  gave  2 drams  once 
daily.  About  one  week  thereafter  administered  1 dram  once  dailj^  for  ten  days. 
From  November  12  the  swelling  rapidly  increased  in  size  until  November  27,  when  at 
about  the  size  of  a man’s  head,  it  broke.  In  a few  days  indications  of  resolution  set 
in,  and  for  the  past  six  weeks  she  has,  to  all  intent  and  puiqiose,  appeared  to  be  per- 
fectly recovered.  At  this  date,  the  seat  of  attack  is  barely  visible.  The  cow’s  ap- 
petite improved  shortly  after  receiving  first  dose  of  the  iodide,  and  milk  secretion 
also  increased. 

F.  II.  Stadtmuellek, 

One  of  the  managers  of  Vine  Hill  and  Ridge  f arms.  West  Hartford,  Conn. 


Fontana,  Miami  County,  Kans.,  February  1,  1893. 

Dear  Sir:  I have  tried  iodide  of  potassium  for  the  cure  of  lumpy-ja.w  in  cattle  on 
12  head,  as  prescribed  under  the  treatment  made  by  your  direction  at  Chicago.  Nine 
head,  are  entirely  well ; three  need  further  treatment.  Five  head,  with  large,  lumpy 
jaws,  would  have  been  worthless  without  the  iodide  cure.  The  balance  might  have 
got  well  without  it,  as  they  had  only  bad  lumps.  I have  full  400  head  of  cattle  this 
winter,  and  will  not  have  a worthless  steer  amongst  them.  The  experiment  made 
by  your  direction  has  saved  me  $200  or  $300.  John  Shean  lost  10  out  of  his  herd  of 
100  head  from  lumpy-jaw.  He  then  tried  the  iodide  of  potassium  remedy  on  two 
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very  bad  cases,  and  cured  tliem.  I know  lumpy-Jaw  can  be  successfully  treated  by 
farmers  and  feeders  with  iodide  of  potassium.  Accept  my  thanks  for  tlie  interest 
you  take  in  the  welfare  of  farmers. 

Respectfully,  yours, 

Fred.  Mathews. 

Hon.  J.  M.  Rusk, 

fSecreta?'})  of  AaricuUnre,  Washington,  T).  C. 


Mr.  J.  W.  Wampler,  a stock-breeder  of  Braziltoii,  Kaiis.,  in  a letter 
recently  published  in  the  Kansas  Farmer,  says: 

I will  tell  you  all  I know  about  curing  lumpy-jaw  in  cattle.  Last  summer  1 saw 
an  account  in  some  x>aper  that  Secretary  Rusk  wanted  300  head  of  lumpy-j awed  cat- 
tle to  experiment  on,  and  he  thought  he  could  cure  them.  I wrote  him  to  send  me 
his  remedy  and  I would  experiment,  too,  as  I had  three  of  my  own,  badly  diseased. 
In  a few  days  I received  his  answer,  and  also  the  remedy,  and  how  different  cattle 
had  been  treated. 

The  remedy  is  iodide  of  potassium.  It  costs  30  cents  per  ounce  here  in  Girard, 
and  1 ounce  will  cure  one  animal  if  the  disease  has  not  gone  too  long.  The  longer 
the  disease  has  run,  the  more  of  the  iodide  of  potassium  it  will  take.  I use  1 
dram  in  1 pint  of  fresh  water.  It  dissolves  readily  if  well  pulverized.  This  much 
I give  to  each  animal  CA^ery  morning.  Don’t  mix  any  more  than  you  use  each  day, 
as  it  is  better  while  fresh.  Place  a good  leather  halter  on  the  animal  and  draw  its 
head  up  by  placing  the  strap  or  rope  over  something  above.  Place  a cow  horn  in 
its  mouth,  then  pour  the  medicine  through.  Repeat  every  morning  unless  the  ani- 
mal gets  to  running  too  much  at  the  nose,  so  much  that  it  interferes  with  its  breath- 
ing, then  stop  a day  or  two,  and  commence  again,  and  so  on,  until  the  animal  is 
well,  which,  if  the  disease  is  not  too  old,  will  be  in  ten  or  fifteen  days. 

I have  a fine  heifer  that  was  badly  affected  for  over  a year.  The  lump  on  the  left 
side  of  her  head  was  half  as  large  as  her  head,  and  had  become  honeycombed  and 
running.  I fed  her  5 ounces  and  then  quit,  thiiikiug  the  disease  had  gone  too 
far,  and  left  her  run,  thinking  I Avould  kill  her  and  drag  her  away.  We  were  busy 
sowing  wheat,  and  did  not  notice  her  for  some  two  Aveeks.  I then  went  to  look  at 
and  arrange  to  kill  her,  as  I did  not  Avant  her  to  be  Avith  the  other  cattle,  but  was 
surjArised  to  see  the  lump  half  gone  and  the  remainder  soft,  and  it  has  been  going 
aAvay  ever  since,  and  now  she  is  Avell. 

I cured  two  steers,  also,  that  had  not  run  so  long.  One  I fed  1 ounce  and  the 
other  about  2 ounces.  I told  a neighbor  that  had  tliree  badly  diseased.  He 
cured  them  all.  Another  neighbor  cured  three.  Another  had  one  that  was  fat,  but 
had  a lump  on  jaw.  He  tried  to  sell  it  to  a shipper,  but  he  would  not  take  it  for  a 
gift.  He  tried  the  remedy,  and  in  tAvo  weeks  she  was  Avell.  He  sold  her  and  she 
went  to  Kansas  City,  passed  the  ins2)ection,  went  on  the  market,  and  he  got  a good 
price  for  her. 

Don’t  get  scared  if  they  run  at  the  eyes  and  nose  and  the  outer  coat  of  skin  peels 
off,  like  the  hair  was  full  of  bran,  for  this  is  characteristic  of  the  effects  of  the 
iodide.  The  cattle  will  fatten  while  under  treatment,  and  so  much  better  and  fashu' 
afterward,  that  I am  convinced  that  it  would  pay  to  treat  all  cattle  to  about  1 
ounce  to  purify  the  blood  and  system,  especially  those  put  uja  to  feed. 

I have  given  to  others  that  1 have  not  heard  from  yet,  except  one  that  had  tAvo  steers 
diseased.  I saAV  him  the  other  day,  and  asked  him  how  lie  succeeded  in  curing  the 
lumpy-jaw?  Ho  said  ho  had  bought  the  medicine  and  laid  it  uj)  in  the  kitchen 
cupboard,  and  it  Avas  there  yet.  So  you  can  see  his  cattle  have  the  lumpy-jaAv  yet. 

Toll  the  iieojilc  not  to  buy  the  medicine  unless  tliey  intend  to  use  it,  and  use  it 
right  and  regular.  I Avill  give  anyone  all  I know  about  curing  Inmpy-jaAV  if  they 
will  Avrite  me,  inclosing  stamj),  and  not  charge  anything,  feeling  that  what  is  good 
for  me  is  good  for  my  neighbors. 

The  report  of  Dr.  V.  A.  Norgaard  is  liereto  api)endcd. 
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REPORT  OF  DR.  V.  A.  NORGAARD,  INSPECTOR  IN  CHARGE. 

Chicago,  III.,  February  6,  189S, 

Sir:  I liave  the  honor  to  .snhinit  heroAvitli  ii  report  upon  the  results  of  experiments 
in  the  treatment  witli  iodiih*  of  potassium  ol‘ cattle  affected  with  actinomycosis, 
\'ery  resjxictfnlly, 

Victor  A.  Noroaard, 

Veterinary  Inspector. 

Dr.  D.  E.  Salmon, 

Chief  Bureau  of  Animat  Industry. 


THE  MEDICTNE. 

It  lias  already  been  iiieiitioued  that  the  medicine  used  in  treating 
actinomycosis  is  iodide  of  potassium.  This  is  a common  drug  and  may 
lie  obtained  at  any  drug  store,  the  price  being  about  $3  per  pound. 

All  the  iodine  salts  have  a faint  antiseptic  power,  which  is  produced 
by  the  iodine  getting  free  under  a prolonged  influence  of  various  or* 
ganic  substances.  A 5-per  cent  solution  of  iodide  of  potassium  will 
render  tuberculous  sputum  inactive  in  about  twenty-four  hours. 

Iodide  of  potassium  has  a strong  absorbing  effect  wben  given  in- 
ternally, especially  on  all  pathological  accumulations  of  cells.  In  con- 
nection with  protoplasm,  carbonic  acid,  and  water  the  iodine  will  be- 
come free  and  combine  with  the  cells  in  the  pathological  product,  which 
will  decrease  their  vital  power  and  accelerate  their  absorption.  It 
still  remains  to  be  explained  in  what  that  specific  effect  consists,  which 
the  iodine  salts  has  on  the  actinomyces  fungus.  ISeveral  prominent 
authorities  have  investigated  the  subject,  but  all  have  given  a different 
explanation.  Nocard  succeeded  in  cultivating  actinomyces  in  gelatine 
containing  1 percent  of  iodide  of  potassium,  but  this  proves  nothing, 
as  the  salt  in  this  case  will  remain  unclmnged,  and  in  that  form  has 
not  even  a slight  antiseptic  iiower.  It  is  not  necessary,  however,  that 
the  iodine  should  have  a specific  infiuencii  on  the  fungus  to  produce 
that  remarkable  effect,  which  the  drug  evidently  exercises  on  all  ai'ti- 
nomycotii*  new  formations.  This  effect  may  simply  be  attributed  to 
the  strong  absorbing  power  which  iodide  of  })otassium  exercises  on  all 
pathological  neoplasms  and  waste  products.  The  (‘olonies  of  actinomy- 
ces, wlieii  living  and  possessed  with  regenerative  are  always 

imbedded  in  a small  amount  of  liquified  tissue  surrounded  by  a wide 
zone  of  inflammation.  When  an  actinomycoma  consists  exclusively  of 
granulomatous  tissue  and  connective  tissue,  the  fungus  is  dead,  or  at 
least  dying  (Bostroem). 

It  will  therefore  be  understood  tliat  the  liquified  tissue  surrounding 
the  parasite  under  the  influence  of  the  administered  iodide  of  potassium 
will  be  absorbed,  the  soft  granulomatous  tissue  when  partly  deprived  of 
the  necessary  pabulum  by  absorbtion  will  undergo  a degenerative  met- 
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iimorpliosis,  and  tlie  round  cells  be  converted  into  spindle  cells,  and  the 
whole  actinoinycoma  in  this  way  will  be  turned  into  an  inert  mass  of 
librous  tissue,  inclosing  the  dead  calcified  actinoinyces  tufts. 

The  yellow  pus-like  substance  in  which  the  living  actinomyces  is  al- 
ways imbedded  is  not  true  pus,  though  it  has  that  appearance,  but  is 
merely  the  j^roduct  of  a degenerative  metamorphosis  (necrobiosis). 
True  pus  must  contain  pus  corpuscles  and  si)ecific  pus-prod acing  mi- 
cro-organisms (pyogenic  cocci  and  bacilli)  (Bostroem). 

Where  iodide  of  potassium  is  administered  in  medium  doses  for  any 
length  of  time  it  will  affect  not  only  the  diseased  parts,  but  the  liber- 
ated iodine  will  combine  with  the  normal  cells  in  the  body  and  produce 
a series  of  symptoms  called  iodism.  This  consists  of  a general  emacia- 
tion, shrinking  of  the  fat,  atrophy  of  lymph  glands,  and  of  mainmary 
glands,  in  connection  with  a chronic  catarrh  of  nose  and  conjunctiva, 
and  desquamation  of  the  epidermis.  When  given  in  over  doses,  it  will 
produce  a catarrh  of  the  stomach  and  intestines,  and  even  cause  hem- 
orrhages. The  manure  will  get  dry  and  hard  and  coated  with  thick 
mucous,  or  eventually  with  blood.  All  these  inconveniences,  however, 
are  easily  avoided  when  the  medicine  is  given  in  proper  doses,  care  be- 
ing taken  that  the  animal  gets  jdenty  of  nutritious  and  easily  digesti- 
ble food.  It  is  not,  however,  advisable  to  administer  iodide  of  potassium 
to  milch  cows,  as  it  will  reduce  the  milk  secretion  considerably  or  stop 
it  altogether.  Furthermore  a great  part  of  the  drug  is  excreted  through 
the  milk,  making  it  unfit  for  any  use.  When  administered  internally 
the  drug  permeates  all  the  tissues  in  the  body,  even  the  muscles  and 
bones,  but  it  is,  however,  rapidly  excreted  again,  especially  through  the 
urine  and  milk. 

In  treating  actinomycosis  in  cattle  with  iodide  of  potassium  the  dose 
should  never  exceed  one  gram  (J  dram)  for  every  hundred  pounds  live 
weight,  the  proper  dose  being  from  8 to  12  grams  (2  to  3 drams)  ac- 
cording to  the  size  of  the  animal  and  the  extent  of  the  lesion.  This  dose 
may  be  given  from  five  to  six  days,  when  the  animal  will  show  slight 
symptoms  of  iodism,  viz:  discharge  of  thick  mucus  from  the  nose  and 
excretion  of  tears.  Tlie  manure  will  become  rather  dry,  but  that  is 
easily  repaired  by  giving  a dose  of  glauber  salts  and  some  bran  mash. 
This  will  restore  the  ai)petite,  and  two  days  after  the  last  dose  Avas 
given  the  animal  will  be  ready  for  another  Aveek’s  treatment,  and  so 
on  until  a cure  is  affected.  If  these  precautions  are  taken,  no  ill  effect 
Avill  result  from  the  treatment,  and  if  properly  fed  the  animal  Avill  gain 
in  condition  uninlluenced  by  the  medicine.  There  is,  however,  a great 
diflerence  as  to  the  individual  effect  of  the  medicine  on  animals,  but 
any  farmer  Avho  takes  an  interest  in  seeing  his  stock  doing  aa^cII  Avill 
easily  perceive  Avhen  it  is  time  for  him  to  stop  and  give  the  animal  rest 
for  two  or  three  days. 

The  medicine  is  best  administered  dissolved  in  Avater  and  given  by 
means  of  a slender,  long-necked  bottle,  for  example,  a common  Ithine- 
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M’iiie  bottle.  One  dose  of  medicine  is  dissolved  in  about  a ])int  of 
water,  the  steer  is  seized  hy  the  nose  to  hold  np  the  head,  and  the  con- 
tents of  the  bottle  is  emptied  into  the  month  without  tixing'  or  securing 
the  tongue  in  any  way. 

Where  a man  has  several  head  of  Inmpy-jawed  cattle  to  treat,  they 
may  not  be  of  the  same  size  and  therefore  not  require  the  same  dose 
of  medicine.  As  the  farmer  or  breeder  is  not  usually  in  possession  of 
a pair  of  scales  sufl&ciently  fine  to  weigh  off*  such  small  doses  as  re- 
quired, the  most  convenient  way  is  to  have  the  medicine,  which  is. 
easily  dissolved,  prepared  in  a concentrated"  solution  of  the  strength 
1 to  2 (2  drams  of  the  solution  to  contain  1 dram  of  iodide  of  potas- 
sium). The  drug  must  be  dissolved  in  distilled  or  rain  water,  as  other- 
wise a precipitate  will  form  from  the  salts  present  in  common  water. 
With  such  a concentrated  solution  and  a measuring  glass,  it  is  easy  to- 
measure  out  the  exact  dose  for  every  animal  and  pour  it  into  the  wine- 
bottle,  half  hlled  with  common  water. 

EFFECT  OF  IODIDE  OF  POTASSIUM  ON  THE  DIFFERENT  ACTINOMY- 
COTIC NEW  FORMATIONS  AND  THEIR  TISSUES. 

To  give  a detailed  description  of  the  various  forms  under  which  actin- 
omy(msis  appears  in  cattle  is  not  necessary  here,  as  there  is  an  abun- 
dance of  literature  on  this  subject.  It  shall  only  be  mentioned  that, 
from  a therapeutic  standpoint,  we  may  divide  them  all  into  two  classes : 
(a)  those  where  the  bones  are  involved  and  {b)  those  where  only  the 
soft  tissue  has  become  affected. 

Of  the  150  head  experimented  on,  about  sixty  had  lesions  where  the 
bone  was  affected.  These  may  again  be  divided  into  two  classes:  first, 
where  the  lesion  is  located  on  the  lower  jaw,  wliich  is  by  far  the  most 
common,  and,  second,  those  Avhere  the  facial  bones  and  upper  maxilla 
have  become  affected.  In  both  cases,  the  lesion  has  been  produced  by 
an  invasion  of  the  germ,  by  means  of  a siiikelet  of  barley  or  some 
other  stiff  vegetable  i)article,  on  which  the  germ  has  vegetated  in  na- 
ture. No  other  satisfactory  explanation  of  the  infection  has  been  given 
so  far,  Avhether  the  invasion  occurred  through  a decayed  tooth  or 
through  some  abrasion  in  the  mucous  membrane  in  the  mouth,  on  the 
tongue,  or  in  the  pharynx.  Bostroem  has  examined  thirty-two  cases 
of  actinomycosis  in  the  jaw  bones,  minutely,  and  in  every  case  he  found 
some  vegetable  particle  located  in  the  socket  of  the  decayed  molar,  or 
in  the  gums,  or  even  as  deep  as  in  the  center  of  the  SAvollen  rarefied 
bone.  Where  the  tongue  is  affected  these  foreign  bodies  may  be  found 
in  almost  every  one  of  the  nodules,  and  a microscopical  examination 
will  show  them  to  be  closely  covered  with  actinomyces.  In  five  cases  of 
actinomycosis  in  human  beings,  this  authority  has  traced  the  infection 
back  to  the  same  origin,  and  thereupon  advises  people  who  may  have 
that  habit  not  to  chew  a piece  of  straw  or  to  put  grain,  especially 
those  kinds  which  are  armed  with  a spikelet,  in  their  mouths,  as  he 
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feels  satisfied  tliaf  tliis  is  tlie  only  Avay  in  wliiidi  an  infection  can  take 
place. 

Where  tlie  lesion  has  only  affected  the  soft  tissues,  the  most  common 
api)earance  is  in  form  of  a hard,  round  or  egg-shaped  tumor,  lying- 
loose  in  the  connecting  tissue  under  the  skin,  usually  in  the  submaxil- 
lary, sublaryngeal,  or  jiarotid  region.  The  tumor  may  vary  in  size 
and  character,  ranging  from  a walnut  to  a (diild’s  head  and  from  being- 
hard  and  solid  to  soft  and  fluctuating.  In  almost  all  cases,  bony  or  soft, 
the  skin  that  covers  the  tumor  or  swelling  is  more  or  less  indurated 
and  may  on  the  large  bony  swellings  obtain  a thickness  of  2 or  3 
inches.  These  fibrous  indurations,  however,  show  a pronounced  in- 
clination to  shrink  where  iodide  of  potassium  has  been  administered 
for  some  time,  and  will,  in  most  of  the  cases,  disappear  altogether, 
leaving  the  skin  in  its  natural  condition. 

The  first  ste^)  toward  a medical  treatment  of  actinomycosis  was  when 
M.  Thomassen,  of  Utrecht,  in  1885,  announced  that  he  had  successfully 
treated  actinomycosis  in  the  tongue  of  cattle  by  giving  iodide  of  potas- 
sium internally  and  applying  tincture  of  iodide  to  the  ulcers  on  the 
tongue,  which  he  first  scraped.  Siin^e  then  this  experiment  has  been 
repeated  all  over  Europe  by  many  different  authorities  and  practition- 
ers, with  similar  success.  This  lesion,  however,  is  very  seldom  seen  in 
this  country,  but  seems  to  be  rather  common  in  Germany  and  certain 
parts  of  Phigland.  Of  all  the  cattle  in  this  experiment,  not  one  had 
actinomy^'osis  in  tlie  tongue,  and  the  inspectors  in  the  stock-yards  havt‘. 
only  vseen  it  twoor  three  times.  Thereason  for  thismaybe  that  actinomy- 
cosis in  the  tongue  has  a comparatively  acute  progress,  and  that  an 
animal  so  affected  rapidlj-  loses  in  flesh,  if  medical  treatment  is  not 
adopted.  ISTow  Ave  knoAv,  hoAA^eA'er,  that  we  can  always  master  a (*ase 
like  this,  even  if  the  tongue  is  swollen  to  such  a size  that  it  protrudes 
from  the  mouth  and  is  as  hard  as  a board.  GiA^e  10  grams  (21  drams) 
of  iodide  of  potassium  a day,  in  the  aboAT-described  Avay,  ('are  bdng 
taken  to  give  the  animal  time  to  saa^uHoav  the  medicane,  as  deglutition 
is  impaired  considerably  by  the  hard  and  swollen  condition  of  the 
tongue.  Feed  the  animal  gruel  and  other  fluid  food,  AAuth  a botth‘, 
if  necessary.  In  ten  to  twenty  days  the  tongue  aaHI  nigain  its  natural 
size  and  condition  and  the  animal  be  enabled  to  eat  hay. 

Though  none  of  the  cattle  in  this  eximriment  had  the  h'sion  in  the 
tongue,  several  of  them  had  it  in  the  miK'.ous  membrane  in  tin*  mouth, 
espedally  on  the  inside  of  the  lips,  but  not  to  any  great  extent.  It  aj)- 
I)ears  as  small,  fiat  tumor-fin-mations,  the  size  of  a dime  to  that  of  a fifty- 
(*ont  piece,  of  a reddish-gray  color  and  only  i)rotruding  a little  over 
the  surrounding  parts.  They  Avill  shrink  and  disappear  (om])letely  in 
about  two  Aveeks  when  mcMlicine  is  administered  regularly. 

When  a medium  dose  of  iodide  of  i)otassinm  has  been  administered 
from  three  days  to  a Ave(‘k,  symptoms  of  iodism  Avill  a])i)ear,  and  at  the 
lapse  of  two  to  three  AV(M‘ks  a descpiamaf  ion  ol’  the  epidermis  Avill  fakc^ 
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place,  esi)ecia.lly  on  tlie  neck,  shoulders,  and  rump.  But  there  are 
inaiiy  exceptions.  iSouie  auiiuals  will  show  only  a slight  catarrh  of  the 
nose  and  none  of  the  coujuuctiva,  while  the  des(iuauiatioii  will  not  take 
place  before  a mouth  or  six  weeks  or  may  not  occur  at  all.  Several  of 
the  steers  experimented  upon  showed  under  the  whole  treatment  not  a 
single  epidermic  scale  on  their  body,  even  if  the  dose  of  medicine  was 
increased  up  to  15  grams  a day.  They  would  get  a catarrh  of  the  in- 
testines, with  constipation,  but  show  no  external  symptoms  of  iodism. 
Such  an  insusceptibility  of  the  constitution  usually  extends  to  the  ac- 
tinomycotic lesions,  which  would  remain  almost  unaffected  or  only  im- 
prove sligiitly.  There  are,  however,  also  exceptions  here,  as  one  steer 
with  a large  tumor  in  the  sublaryngeal  space  was  almost  completely 
cured  without  showing  any  epidermic  des(iuamations. 

INDIVIDUALS  WHICH  SHOW  THE  MOST  PRONOUNCED  SYMPTOMS  OF 
IODISM  WILL  IMPROVE  THE  FASTEST. 

The  effect  of  the  medicine  is  rarely  alike  in  two  individuals,  even  if 
they  are  affected  exactlj^  the  same  way  and  to  the  same  extent.  The  hard 
fibrous  tumors  lying  loose  in  the  connective  tissue  under  the  skin  will 
require  a treatment  of  from  three  to  six  weeks  with  proper  intervals, 
according  to  their  size.  But  in  many  cases  a tumor  the  size  of  a cliihrs 
head  will  shrink  and  disappear  faster  than  a similar  one  located  on  the 
same  place  in  an  animal  of  the  size  and  condition,  but  with  the  tumor 
only  as  large  as  a goose  egg;  the  former  will  show  a pronounced  iodism, 
while  the  latter  will  show  little  or  none  at  all. 

When  one  of  those  loose  fibrous  tumors  become  fluctuating  and  is  left 
alone,  it  will  break  open  after  a while  and  a comparatively  small  amount 
of  pus  will  be  evacuated.  The  pus  cavity  will  rapidly  fill  up  with  the 
soft  granulomatous  tissue  characteristic  of  actinomycosis,  and  when  it 
is  full  it  will  grow  out  of  the  opening  like  a musliroom  and  form  a 
granuloma,  which  will  increase  in  size  very  fast  as  long  as  the  supply 
of  nutrition  is  abundant,  after  which  the  surface  will  begin  to  ulcerate. 

If  the  treatment  is  commenced  at  this  time,  say  with  a daily  dose  of 
10  grams  of  iodide  of  potassium,  the  rule  is  that  the  ulcerating  sur- 
face of  the  granuloma  will  dry  uj)  and  the  granuloma  itself  will  grad- 
ually shrink,  apparently  as  if  it  were  drawn  in  through  the  same  hole  it 
had  grown  out  of.  Tiien  the  fibrous  parts  of  the  tumor  will  commence  con- 
tracting until  the  whole  tumor  has  disappeared,  leaving  a small  white 
cicatrix  wiiere  the  granuloma  was.  But  here  there  are  also  exceptions. 
In  some  cases  the  granuloma  may  remain  unaffected,  while  the  fibrous 
parts  begin  to  shrink  first,  and  after  a while  the  granuloma  will  become 
dry,  shrinking  slowly,  but  not  disappearing  completely,  although  the 
actinomyces  are  killed  or  rendered  ineffective  by  the  treatment. 

When  the  disease  affncts  the  bony  parts,  the  periosteum  will  become 
covered  with  thick  layers  of  connective  tissue  inclosing  centers  of  soft 
granulomatous  tissue,  and  when  it  penetrates  into  the  internal  parts 
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tlie  bone  will  increase  in  bulk  in  two  diiferent  ways,  either  by  a rare^ 
tying  granulating  ostitis  or  by  an  ossifying  periostitis.  The  invading 
germ  will  cause  an  irritation,  which  will  be  followed  by  a formation  ot 
granulomatous  tissue  in  the  cancelli  of  the  spongiosaand  in  the  Haver- 
sian canals.  The  bony  plates  of  the  former  and  the  Avails  of  the  latter 
Avill  be  destroyed  and  replaced  by  large  pockets  or  alveoli  filled  with 
soft  granulomatous  tissue  and  Avith  a creamy,  viscid  lAus-like  mass,  con- 
taining numerous  actinomyces. 

Tlie  proliferating  granulomatous  mass  Avill  finally  penetrate  the  sur- 
face of  the  bone  and  infiltrate  the  covering  tissues,  and  at  last  break 
through  the  skin,  which  will  become  thick  and  indurated  and  form  a 
bulky  fibrous  wall  around  the  fast-growing  granuloma.  The  picture 
here  described  is  that  frequently  seen  on  the  loAver  maxilla.  These 
tumefactions  may  attain  enormous  dimensions,  and  even  reach  the  size 
of  a half-peck  measure,  with  granulomas  6 to  8 inches  in  diameter.  Sev- 
eral specimens  of  this  kind  AA^ere  included  in  the  experiment,  though 
such  extreme  cases  practically  never  Avill  be  submitted  to  treatment. 

Nevertheless,  the  effect  of  the  medicine  by  far  exceeded  the  expecta- 
tions. With  a few  exceptions,  they  all  shoAved  wonderful  improvement. 
Under  the  effect  of  a 12  to  15-gram  daily  dose,  those  large  fetid  ulcer- 
ating granulomas  would  dry  up  and  shrink,  most  of  them  disappearing 
altogether,  only  leaAung  a white  contracted  cicatrix,  while  the  fibrous 
parts  of  the  tumefaction  Avould  become  thinner  every  day  and  finally 
leave  the  SAvollen  bone  directly  covered  by  the  muscles  and  the  skin. 
The  lAost-mortem  examination  of  these  bony  tumors  revealed  similar 
imjArovements.  An  incision  through  them  shoAved  the  internal  parts 
to  be  spongy,  but  the  alveoli  and  pockets  only  contained  very  little 
granuloniatous  tissue,  and  this  was  not  soft,  but  of  a more  elastic  and 
dense  character,  and  only  contained  calcified  actinomyces.  In  iminy 
of  them  no  pus  Avas  found  at  all,  Avhile  others  contained  small  quanti- 
ties. This  remarkable  imju’OA^ement  Avas  seen- in  all  those  cases  where 
the  iodide  of  potassium  had  caused  a Avell-i)ronounced  iodisni,  Avliile  in 
those  cases  where  the  medicine  had  a less  pronounced  effect  tlie  im- 
inovement  Avas  equally  small  and  quantities  of  pus  and  soft  tissue 
could  be  found  in  the  alveoli.  Similar  to  the  loose-lying  tumors,  the 
medicine  may  in  these  cases  have  a stronger  effect  on  either  the  granu- 
loma or  the  fibrous  parts  of  the  tumefaction.  The  first  is  the  most 
common,  but  in  a smaller  number  of  cases  the  medicine  takes  effect 
exclusively  on  the  fibrous  parts,  making  them  shrink  so  rapidly  that 
the  thick  fibrous  Avail  surrounding  the  granuloma  contracts  to  such  an 
extent  that  the  Avhole  granuloma  is  expelled,  jiartly  by  force  and  partly 
on  account  of  obstructed  blood  circulation. 

There  is  no  doubt  that  these  results,  obtained  by  a treatment  Avhicdi 
in  no  case  lasted  more  than  s(‘ven  weeks  and  as  an  average  not  exceed- 
ing five  Aveeks,  permit  us  to  say  that  in  iodide  of  potassium  Ave  have 
found  a valuable  remedy  in  treating  actinomycosis. 
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It  now  rcimiiiis  to  decide  wliicli  cases  will  prove  of  financial  value 
for  the  fanner  and  breeder  to  treat,  and  this  partly  depends  upon  the 
facility  with  which  the  administration  of  the  medicine  can  be  per- 
formed. Tlie  amount  of  medicine  used  in  a single  case  onglit  never  to 
exceed  1 pound,  equal  to  an  expense  of  $3.  We  suppose  any  steer  will 
be  worth  that  much.  If  the  affected  animals  are  being  kept  in  a sta- 
ble, as,  for  instance,  in  distilleries,  tlie  trouble  about  giving  the  medi- 
cine amounts  to  nothing.  But  where  the  animals  are  running  loose  in 
a pasture  and  there  is  no  convenient  place  to  tie  them  up  it  is  no  easy 
matter  to  catch  them  and  secure  them  every  day  while  the  medicine  is 
given.  On  ranges  and  similar  places,  where  several  hundred  head  of 
cattle  are  kept,  the  easiest  way  is  to  keep  the  affected  cattle  in  a large 
pen,  in  the  one  side  of  which  is  built  a narrow  chute,  into  which  the 
cattle  can  be  driven  one  by  one  and  treated.  Such  a chute  may  be  con- 
structed out  of  a few  solid  boards  without  much  expense.  To  admin- 
ister the  medicine  in  the  drinking  water  is  not  advisable,  as  it  is  then 
rather  difficult  to  control  the  right  dose.  The  cattle  will  not  drink  a 
pailful  of  water  with  a dose  of  iodide  of  potassium,  except  when 
they  are  very  thirsty. 

As  to  the  different  lesions,  it  has  already  been  said  that  when  the 
tumor  is  not  connected  with  the  bony  tissue,  but  is  lying  loose  in  the 
connective  tissue  under  the  skin,  a favorable  result  may  be  expected 
in  from  two  to  five  weeks,  according  to  the  size  of  the  tumor  and  to 
the  susceptibility  of  the  individual  toward  the  effect  of  the  medicine. 

It  is  not  necessary  to  continue  the  treatment  until  the  tumor  has 
disappeared  completely,  but  it  may  be  stopped  when  it  has  shrunk  to 
about  one-third  of  its  original  size,  and  the  remainder  will  usually  dis- 
appear without  further  treatment.  When  a small  tumor  about  the 
size  of  a hen’s  egg  is  located  on  the  cheek  or  on  the  outside  of  the  lower 
jaw,  it  is  usually  very  hard  and  can  only  be  moved  very  little,  so  it  is 
easily  mistaken  for  a bony  tumor.  A careful  examination,  however, 
will  soon  prove  that  it  is  not  bony,  and  when  treatment  is  commenced 
it  will  rapidly  decrease  in  size. 

When  the  bone  is  affected,  treatment  is  only  advisable  when  the 
swelling  does  not  exceed  a goose  egg  in  size  on  the  lower  jaw  or  a wal- 
nut on  the  upper  jaw,  and  has  not  penetrated  the  skin;  but  in  any 
case  the  medicine  will  avert  a further  development  of  the  disease  if  the 
animal  is  at  all  susceptible  to  its  effect. 

Two  cases  as  above  described,  and  with  a small  bony  tumor  on  the 
lower  maxilla,  were  killed  on  October  29,  1892,  after  a six  weeks’  treat- 
ment. The  bony  swellings  were  then  almost  solid,  contained  no  large 
cavities  and  no  traces  of  pus  or  soft  tissue.  In  the  center  of  them  was 
a bunch  of  white  connective  tissue,  and  from  this  extended  a cord  of 
the  same  material  to  the  socket  of  the  first  molar.  This  was  an  oblit- 
erated fistula.  The  molar  was  not  decayed  and  was  firmly  embedded 
in  the  socket.  This  is  a clear  proof  that  actinomycotic  lesions  in  the 
bony  tissue  can  be  successfully  treated  when  they  are  taken  in  time. 
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POST-MORTEM  EXAMINAT'ION. 

Noveu)l)er  20,  1802,  two  lots  of  cattle  experimented  upon  were  killed. 
Each  lot  contained  forty  head,  the  one  consisting  of  cattle  that  were 
supposed  to  be  comi)letely  cured,  while  the  second  lot  included  all  the 
old  chronic  cases,  where  a successful  result  could  not  be  expected  in 
the  time  limited  for  the  experiment. 

In  the  special  report  of  each  animal  the  description  of  the  post-mor- 
tem examination  will  be  found.  This  is  necessarily  very  brief. 

The  forty  cattle  which  were  sui)posed  to  be  cured  proved  to  be  so 
with  the  exception  of  two,  which  had  small  actinomycotic  tumors  in 
the  lung  containing  living  actinomyces.  In  nine  other  cases  traces  of 
the  disease  were  found  at  the  place  where  the  tumors  had  been  located, 
but  these  traces  were  so  insignificant,  ranging  in  size  from  a pin’s  head 
to  a bean,  that  they  did  not  amount  to  anything. 

The  first  lot  were  all  in  good  condition,  some  of  them  very  fat,  and  the 
greater  part  of  the  second  lot  also  were  in  a very  satisfactory  condi- 
tion, only  a few  of  them  being  really  poor.  A noteworthy  fact  is  that 
only  two  out  of  each  lot  had  actinomycotic  lesions  in  the  internal  or- 
gans, all  cases  in  the  lungs.  This  would  hardly  have  been  the  case  if 
the  cattle  had  not  been  treated.  In  some  cases  a few  small  nodules,  in 
size  from  a millet  seed  to  a pea,  containing  a cheesy,  greenish  detritus 
mass,  were  found  in  the  wall  of  the  small  intestines,  but  a microscop- 
ical examination  of  these  lesions  gave  negative  results  with  regard  to 
actinomycosis.  The  final  result  of  the  investigation  was  that  out  of 
the  first  lot  thirty-eight  were  passed  as  fit  for  human  food,  while  the 
two  cases  afitected  with  actinomycosis  in  the  lung  were  condemned. 
Of  the  other  forty  only  five  were  passed  and  thirty-five  condemned, 
though  many  of  them  were  big  fat  steers  with  the  lesion  located  on 
the  jaws  and  no  internal  lesions  of  any  kind.  The  tumors  on  the 
greater  part  of  these  did  not  contain  any  pus,  and  the  granulomatous 
tissue  had  undei’gone  a fibrous  metamorphosis,  and  subsequently  did 
not  contain  any  actinomyces  possessed  with  regenerative  power. 

December  2 twenty  more  head  of  cattle  were  killed.  These  had  been 
stabled  in  the  same  barn  as  the  rest  and  liad  been  treated  from  three 
to  six  weeks  eacli  with  proper  intervals.  They  were  all  used  to  the 
distillery  slops  before  the  treatment  began  and  continued  to  grow  in 
rtesh  while  they  were  treated.  They  were  all  pronounced  cases,  but 
only  the  soft  tissues  were  involved.  The  lesions  were  about  the  same 
as  those  in  the  first  lot,  hard,  fibrous  tumors,  tlie  size  li  om  a goose  egg 
to  a child’s  head,  located  in  the  loose  conneclive  tissue  under  the  skin 
in  tlu‘  submaxillary  or  sublaryngeal  space.  They  all  recovered  com- 
l)letely,  and  at  the  post-mortem  examination  no  tracers  of  the  disease 
were  found  except  in  two  cases,  a,  hard,  fibrous  induration  in  tlieskin, 
where  the  tumors  had  been.  They  wer<‘.  all  j)assed  as  lit  tor  human  food. 

Th(‘  notes  in  regard  to  the  treatment  and  the  j)ost-mortem  examina- 
tion ot  the  individual  (^ases  are  given  in  the  form  of  an  appendix  to 
this  report. 
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No.  5S3796. 

Dark-red  hornless  steer;  received  August  22. 

In  the  siibmaxillary  space  is  located  an  oblong  tumor  extending  from  the  chin  to 
the  neck,  with  a dependence  of  4 inches.  The  tumor  was  of  a fibrous  condition,  but 
not  very  hard.  In  the  parotid  region  on  the  right  side  is  located  a hard,  fibrous 
tumor  the  size  of  a goose  egg. 

Treatment  was  commenced  August  24  with  a daily  dose  of  12  grams  and  was  eon- 
tinned  until  September  13,  at  which  time  the  swelling  underneath  had  disappeared  and 
the  tumor  in  the  parotid  region  had  shrunk  considerably.  October  20  the  tumor  in 
the  parotid  region  was  swelled  a little  and  fluctuating.  It  was  opened  with  a knife, 
and  a small  amount  of  pus  discharged.  Medicine  was  again  administered  for  two 
weeks,  and  by  November  12  the  steer  was  regarded  as  cured. 

Post-mortem,  November  29. — Skin  under  submaxillary  space  indurated.  Fibrous 
scar  in  parotid  region.  No  traces  of  actinomycosis.  No  internal  lesions.  Carcass 
passed  as  sound. 

No.  45982. 

Roan  steer,  wliite  sides,  hornless;  received  September  5. 

In  sublaryugeal  space  on  left  side  is  located  a hard  fibrous  tumor  the  size  of  a. 
double  clinched  fist,  extending  up  iu  parotid  region  toward  the  ear.  The  lower 
part  of  the  tumor  is  lying  loose  under  the  skin,  but  the  part  in  the  parotid  region 
is  in  close  connection  with  it. 

Treatment  was  commenced  September  7 with  a daily  dose  of  12  grams  and  was 
continued  until  October  12,  by  which  time  the  tumor  had  shrunk  to  the  size  of  a, 
walnut  and  only  left  a fibrous  induration  in  the  skin  iu  ]>arotid  region.  The  steer 
was  considered  cured  about  October  15. 

Post-mortem,  November  29. — No  traces  of  the  tumor  left.  No  interual  lesions. 
Carcass  j^assed  as  sound. 


No.  8997 G.. 

Dark-red  steer,  white  face  and  rump,  horns;  received  August  28. 

In  sublaryngeal  space  in  left  side  is  located  a fibrous  tumor  the  size  of  a child’s 
head.  The  tumor  is  not  (|uite  as  hard  as  is  generally  the  case,  but  is  closely  con- 
nected with  the  skin. 

Treatment  was  commenced  August  30,  with  a daily  dose  of  10  grams,  and  was  con- 
tinued until  October  1.  Two  weeks  later  no  traces  of  the  tumor  could  be  felt,  but 
in  the  skin  was  still  left  a thick  fibrous  induration.  Medicine  was  again  ailminis- 
tered  until  November  1,  by  which  time  the  skin  had  almost  regained  its  natural  con- 
dition. About  November  10  the  steer  was  considered  cured. 

Post-mortem,  November  29. — kSlight  thickening  of  the  skin  in  sublaryngeal  space. 
No  traces  of  the  tumor  left.  No  internal  lesions.  Carcass  passed  as  sound. 
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No.  39963. 

White  roan  steer,  hornless;  received  August  28. 

In  parotid  region  on  the  left  side  is  located  a tumor  the  size  of  a large  goose  egg, 
■which  at  the  loAver  end  extends  into  a hard  fibrous  swelling,  filling  the  intermaxillary 
and  suhlaryngeal  space,  depending  about  5 inches  below  the  throat. 

The  treatment  was  commenced  August  30,  with  a daily  dose  of  10  grams.  The 
medicine  had  a good  effect,  causing  a strong  catarrh  of  nose,  month,  and  conjunctiva 
and  made  the  tumor  and  swelling  shrink  rapidly.  After  four  weeks  the  treatment 
was  stopped  and  the  steer  regarded  as  cured  about  October  10. 

Post-mortem,  Novemher  29. — The  skin  that  covered  the  tumor  a little  indurated. 
No  traces  of  the  disease  left  here  nor  internally.  Carcass  passed  as  sound. 

No.  499857. 

Red  steer,  white  star,  rudiments  of  horns;  received  August  16. 

In  the  suhlaryngeal  space  on  the  right  side  is  located  a tumor  the  size  of  a clinched 
fist.  The  tumor  is  hard  and  fibrous  with  a smooth  surface  and  lying  loose  under  the 
skin. 

The  treatment  was  commenced  August  18  and  continued  for  three  weeks  with 
daily  dose  of  10  grams.  The  medicine  had  a strong  effect  on  the  steer,  and  already, 
September  12,  the  tumor  had  completely  disappeared.  In  spite  of  a well-defined 
iodism  the  steer  did  not  lose  flesh  under  the  treatment,  but  his  condition  improved 
considerably. 

Post-mortem,  Novemher  29. — No  traces  of  the  tumor  left.  No  internal  lesions.  Car- 
cass passed  as  sound. 


No'  545801. 

Speckled  dehorned  steer,  white  face;  received  August  22. 

In  suhlaryngeal  space  on  right  side  is  seen  a tumor  the  size  of  a clinched  fist 
located  in  loose  connective  tissue  under  the  skin.  The  tumor  is  hard  and  fibrous 
with  no  evidence  of  having  been  opened. 

Treatment  was  commenced  August  21;  daily  dose,  10  grams.  The  tumor  began  to 
shrink  from  the  fourth  day,  and  in  less  than  three  weeks  it  had  gone  down  to  the 
size  of  a walnut.  The  steer  was  then  covered  all  over  with  epidermic  scales,  and 
was  considered  cured  about  October  7. 

Post-mortem,  Novemher  29. — No  traces  of  the  disease  were  found  either  on  neck  or 
internally.  Carcass  was  passed  as  sound. 

No.  545523. 

Brindle  steer,  hornless;  received  August  16. 

On  the  outside  of  the  right  cheek,  near  the  lower  edge  of  the  inferior  maxilla,  is 
located  a hard  fibrous  tumor  the  size  of  a goose  egg.  The  tumor  is  situated  iu  tlie 
short  connective  tissue  under  the  skin.  In  submaxillary  space  there  is  a similar 
tumor  the  size  of  a double  clinched  fist. 

Treatment  was  commenced  August  18,  with  a daily  dose  of  10  grams,  and  was  con- 
tinued until  September  12.  The  steer  showed  a pronounced  iodism,  and  the  tumors 
shrunk  rapidly.  When  the  treatment  was  stopped  the  tumor  in  submaxillary  space 
had  disappeared,  and  the  other  one  had  shrunk  to  the  size  of  a walnut.  Octol)cr  1 
the  steer  was  considered  cured. 

Post-mortem,  Novemher  29. — No  traces  of  the  tumors  left,  except-a  sliglit  induration 
in  the  skin.  No  ii>fw)nal  lesions.  Carcass  passed  as  sound.. 
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Ko.  584024. 

lirindlo  stoor,  liorns;  received  August  22. 

Oil  left  cheek  outside  second  molar  is  located  a hard  fibrous  tumor  the  size  of  a 
walnut.  It  is  situated  in  the  short  connective  tissue  under  the  skin  and  can  only 
bo  moved  very  little.  In  the  intermaxillary  space  there  are  two  tumors,  the  fore- 
most one  a little  larger  than  the  above  mentioned,  and  the  other  one  about  the  size 
of  a double  clinched  list. 

The  treatment  was  commenced  August  24  with  a daily  dose  of  10  grams.  Two 
weeks  later  the  two  smaller  tumors  had  disappeared,  and  by  September  20,  when  the 
treatment  was  stopped,  there  was  only  a small  jiart  of  the  largest  one  left. 

Post-mortem,  November  29. — In  intermaxillary  space  was  found  a small  fibrous  in- 
duration the  size  of  a robin’s  egg.  The  surrounding  lymph  glands  were  a little 
swollen,  but  sound.  The  carcass  was  passed  as  sound. 

Ko.  545512. 

Red  dehorned  steer,  white  triangular  spot  on  left  side;  received  August  16. 

On  the  left  cheek  are  located  four  hard  fibrous  tumors  from  the  size  of  a walnut  to 
a hen’s  egg.  They  form  a line  from  the  angle  of  the  mouth  toward  the  back  edge  of 
the  jaw,  the  last  one  being  located  a little  below  the  ear.  They  are  very  hard  and 
can  only  bo  moved  slightly.  In  sublaryngeal  space  on  left  side  is  located  a tumor 
the  size  of  a double  clinched  fist. 

Treatment  was  commenced  August  18  with  a daily  dose  of  10 grams,  and  was  con- 
tinued until  September  10,  at  which  time  the  four  tumors  on  the  cheek  had  disap- 
peared and  the  one  on  the  throat  had  shrunk  to  the  size  of  a hen’s  egg.  September 
25  the  steer  was  regarded  as  cured. 

Post-mortem,  November  29. — One  of  the  sublaryngeal  lymph  glands  contained  a 
small  actinoniycoma  the  size  of  a bean.  No  tr9,cesleft  of  the  tumors,  excepting  a small 
induration  in  the  skin  covering  the  throat.  No  internal  lesions.  Carcass  passed  as 
sound. 


No.  39964. 

Red  spotted  steer,  white  star;  received  August  28. 

The  right  lower  maxilla  is  swollen  to  the  size  of  a goose  egg,  between  the  incisor 
and  the  first  molar.  The  bony  swelling  is  covered  with  a layer  of  fibrous  tissue, 
which  makes  the  swelling  appear  the  size  of  a double  clinched  fist.  In  the  submax- 
illary space  are  a couple  of  small  soft  swellings  the  size  of  walnuts. 

Treatment  was  commenced  September  1,  with  a daily  dose  of  12  grams  and  was 
continued  until  October  30,  with  proper  intervals.  By  this  time  the  swollen  glands 
in  the  snbmaxillary  space  had  regained  their  normal  size  and  condition,  while  the 
tumor  on  the  jaw  had  only  shrunk  very  little,  but  had  become  considerably  harder. 
Only  on  the  lower  part  of  it  was  left  some  of  the  fibrous  covering.  The  bony  swell- 
ing seemed  to  have  increased  a little  in  size,  while  the  fibrous  tissue  was  absorbed. 

Post-mortem,  November  29. — Small  fibrous  infarct  in  sublingual  lymph  gland.  The 
bony  swelling  was  spongy,  but  did  not  contain  any  pus  cavities.  It  was  covered  by 
a thin  layer  of  fibrous  tissue,  which  on  the  lower  side  of  the  swelling  inclosed  a 
small  soft  granuloma.  In  the  wall  of  the  small  intestines  were  located  a few  small 
round  hard  nodules.*  One  of  the  mesenteric  glands  was  a little  enlarged.  By  the 
microscopic  examination  no  actinomyces  was  found  in  any  of  these.  No  other  in- 
ternal lesions.  Carcass  passed  as  sound. 

*Tliese  nodules,  which  are  frequently  mentioned  in  the  post-mortem  notes,  have  nothing  to  do  with 
actinomycosis  or  lumpy-jaw.  They  are  very  common  in  healthy  cattle  and  are  caused  by  animal  par. 
asites.— D.  E.  S. 

14411— No.  2 4 
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tkp:atment  of  i.umpy-jaw. 


Xo.  r>4r>74^, 

Hrowi)  st(;er,  hoi’Jis;  received  August  22, 

Ott  the  right  che(dc  is  located  a hard  fibrous  tumor  the  size  of  a hen’s  egg  outside 
tlie  third  molar.  In  the  submaxillary  space  there  is  another  tumor  the  size  of  a 
cocoaiiut.  The  lower  ])art  of  this  tumor  was  fluctuating,  and  consequently  was 
oj)ened  with  a knife.  It  only  contained  about  one  ounce  of  pus.  The  rest  of  the 
tumor  was  liard  and  fibrous. 

Treatment  was  commenced  August  24,  with  a daily  dos(‘.  of  10  grams,  and  was  con- 
tinued until  September  1,  v/ith  proper  intervals.  The  medicine  did  not  have  any 
strong  effect,  the  tumors  only  shrinking  slowly.  October  7 there  was  still  left  a 
tumor  tlie  size  of  a goose  egg  under  the  Jaw,  Avhilc  there  only  remained  a small  fibrous 
l)unch  from  the  f umor  on  the  cheek.  Medicine  was  then  again  administered  for  three 
weeks,  and  b}"  Xovember  12  the  steer  was  considered  cured. 

PoaUmorteiii,  Xorcmhcr  29. — No  traces  of  the  disease  left  exce})ta  small  fibrous  cica- 
trix on  the  (dieek  and  a fibrous  induration  in  the  skin  in  submaxillary  space.  No 
internal  lesions.  Carcass  passed  as  sound. 

Xo.  940659. 

Light  brown  Montana-Texas  steer;  received  August  16. 

In  right  parotid  region  is  located  a hard  fibrous  tumor  the  size  of  a goose  egg. 
In  the  submaxillary  space  on  right  side  there  is  a similar  tumor  the  size  of  a double 
clinched  fist  lying  loose  in  the  connective  tissue  under  the.  skin. 

Treatment  was  commenced  August  18  with  a daily  dose  of  10  grams,  and  was 
continued  until  October  I,  with  proper  int(‘rvals.  The  steer  showed  no  symptoms 
of  iodism,  the  tumors  shrinking  only  slowly,  (‘specially  the  one  in  the  parotid  region. 
From  November  1 to  Noveml)er  15  medicine  was  again  administered,  and  soon 
afterwards  both  tumors  had  disappeared,  the  upper  one  leaving  a sinall  fibrous  in- 
duration on  the  angle  of  the  lower  maxilla. 

Post-morfem,  Xorcinhev  29. — No  traces  of  the  tumors  left.  No  internal  lesions. 
Carcass  passed  as  sound. 

Xo.  640619. 

Fdack  steer,  dehorned;  received  August  16, 

On  the  right  side  of  the  face,  between  eye  and  nose,  is  located  a bony  swelling  the 
size  of  a hen’s  egg,  with  a scar  on  the  to]),  indicating  that  it  has  been  su])]^nrating. 
On  the  l ight  ( heck,  outside  the  third  mola  r,  is  located  a hard  fibrous  tumor,  the  size 
of  a goose  egg,  lying  loose  in  the  connect  ive  tissue  und(‘r  the  skin.  In  sublaryugeal 
space  there  is  located  anotlnu'  tumor  the  siz(i  of  a.  double  clinched  list. 

The  treatment  conummeed  August  18,  with  a daily  dose  of  ft)  grams  of  iodide  of 
potassium,  and  was  k(‘pt  up  for  four  weeks,  with  the  exceiition  of  one  or  two  days  a 
week.  The  tumor  on  the  cheek  and  under  the  throat  soon  commenced  to  shrink, 
while  the  bony  one  broke  onen  and  discharged  a little  pus,  after  which  it  healed  up 
again.  At  the  end  of  the  fourth  w<‘ck  the  two  fibrous  tumors  had  gone  down  to 
about  one-third  the  oi-iginal  size,  and  tin*  treatment  was  stopped,  ’fliree  wc(‘ks  later 
they  had  almosr  disa-iqieared,  while  th(‘  bony  one  was  exactly  the  same'  size  as  before, 
the.  ti'catment.  From  Octolier  15  to  October  24  medicine  was  again  administered 
daily,  but  the  bony  tumor  remained  unchangaul. 

Post-movtem,  Xoiriithcr  29. — 'fhe  bony  swelling  on  right  uiipcr  maxilla  consisted  of 
solid  bone,  and  contained  neither  [uis  nor  soft  tissue.  No  traces  were  left  of  the 
other  tumors,  No  internal  lesions.  Carcass  passed  as  sound, 
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No.  545797. 

Red  hornless  hull : received  August  22. 

On  the  right  lower  niaxilhi,  outside  the  first  niohir.  is  located  a hard  fibrous  bony 
tumor  the  size  of  a clinched  fist.  In  subimixillary  space  on  hdt  side  is  seen  another 
tumor,  the  size  of  a child’s  head,  lying  loose  in  tlie  connective  tissue  under  the  skin. 
’Jhe  skin  covering  the  lower  part  of  the  tumor  is  fibrous  indurated. 

Treatment  was  commenced  August  24,  with  a daily  dose  of  10  grams  of  iodide  of 
potassium,  and  was  continued  until  October  15,  with  proper  intervals.  The  tumor 
under  the  throat  had  then  gone  down  to  the  size  of  a goose  egg,  while  the  fibrous 
]>arts  of  the  bony  swelling  on  the  lower  jaw  had  disappeared,  leaving  it  bony,  hard, 
and  tlie  size  of  a hen’s  egg.  November  15  the  tumor  under  the  throat  had  disap- 
peared completely,  only  leaving  a fibrous  thickening  iu  the  skin. 

Fost-mortcm,  November  29. — Fibrous  induration  in  skin  under  throat.  An  incision 
through  the  bony  swelling  shows  this  hard  and  solid,  with  no  cavities,  but  with  a 
small  fibrous  mass  in  the  center,  from  which  the  obliterated  remainders  of  a fistula 
goes  up  to  the  socket  of  the  first  molar.  No  lesions  internally.  The  carcass  was 
passed  as  sound. 

No.  59141. 

Dark  red  steer,  hornless)  roan  face ; received  August  28. 

The  entire  intermaxillary  and  sublaryngeal  space  is  occupied  by  an  oblong  and 
rather  soft  tumor.  The  skin  covering  the  tumefaction  is  indurated,  and  closely  at- 
tached to  the  underlying  tissue.  The  tumor  depends  about  5 inches  below  the  lower 
edge  of  the  under  jaw. 

Treatment  Avas  commenced  about  August  30,  with  a daily  dose  of  12  grams,  and 
Avas  continued  until  October  5,  with  proper  intervals.  The  steer  shoAved  a pro- 
nounced iodism,  and  the  tumor  shrunk  rapidly,  but  for  a long  while  the  skin  re- 
mained A^ery  thick  and  indurated.  This,  however,  disajipeared  slowly  after  the 
treatment  Avas  stopped.  About  October  20  the  steer  Avas  regarded  as  cured. 

Post-mortem,  November  29. — In  intermaxillary  space  is  located  a flat  fibrous  indura- 
tion, about  2 inches  long  and  1 inch  thick,  inclosing  a small  abscess  the  size  of  a bean, 
containing  thin  yellow  pus.  No  actinomyces  was  found  by  microscopical  examina- 
tion. No  internal  lesions.  Carcass  passed  as  sound. 

No.  45983. 

Red  steer,  hornless,  white  star;  received  September  5. 

On  the  left  side  of  the  face,  about  3 inches  below  the  eye,  is  located  a hard  bony 
swelling  the  size  of  a clinched  fist. 

Treatment  was  commenced  September  7 Avith  a daily  dose  of  12  grams,  and  was  con- 
tinued until  NoA^ember  1.  The  steer  shoAved  a pronounced  iodism,  but  the  size  of  the 
tumor  remained  almost  unchanged. 

Post-mortem,  November  29. — The  thin  fibrous  covering  on  the  bony  SAvelling  con- 
tained a foAV  small  pockets  the  size  of  peas.  The  contents  of  these  pockets  had  origi- 
nally been  soft  granulomatous  tissue,  but  consisted  now  of  a fibrous  homogeneous 
mass  of  a light  yelloAV  color,  but  still  bearing  resemblance  in  structure  to  the  former 
tissue,  which  during  the  treatment  had  undergone  a fibrous  metamorphosis.  On  the 
cut  surface  these  centers  protruded  a little  over  the  indurated  tissue  in  Avhich  they 
were  embedded,  showing  that  they  had  been  under  a pressure.  The  internal  parts 
of  the  bony  swelling  Avere  spongy,  but  contained  neither  soft  tissue  nor  pus.  The 
lymph  glands  on  the  head  were  sound.  No  internal  lesion.  Carcass  Avas  passed  as 
sound. 
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TREATMENT  OE  LUMPY-JAW. 


No.  40001. 

Roan  heifer,  horns;  received  August  22. 

The  left  cheek,  from  the  eye  down  to  the  lower  edge  of  the  jaw,  is  covered  by  a 
hard  fibrous  tumor,  which  is  fluctuating  on  the  most  prominent  part.  It  was  opened 
with  a knife  and  a few  ounces  of  good  yellow  pus  evacuated. 

Treatment  was  commenced  August  24,  with  a daily  dose  of  10  grams,  and  was  con- 
tinued until  October  10,  with  proper  intervals.  The  heifer  showed  only  slight  symp- 
toms of  iodism,  and  the  tumor  only  shrunk  slowly.  When  the  treatment  was  stopped 
another  abscess  formed  in  the  same  place,  which  was  also  opened.  From  October  20 
to  November  10  medicine  was  again  administered,  and  the  tumor  was  considerably 
reduced  in  size. 

Post-mortem,  November  29. — On  the  right  cheek  is  located  a fibrous  induration  about 
1 inch  thick  and  3 inches  in  diameter,  containing  slight  traces  of  soft  tissue  centers. 
The  lymph  glands  on  the  head  were  sound.  No  internal  lesions.  Carcass  passed  as 
sound. 


No.  S9974. 

Spotted  roan  steer,  horns ; received  August  28. 

On  the  right  lower  maxilla,  below  the  first  molar,  is  located  a fibrous  bony  swelling 
the  size  of  a clinched  fist.  In  the  intermaxillary  space  there  is  a hard  fibrous  tumor 
about  the  same  size,  lying  loose  in  the  connective  tissue  under  the  skin. 

Treatment  was  commenced  August  30,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  October  20,  with  proper  intervals.  The  steer  showed  a pronounced 
iodism,  and  the  tumor  in  the  intermaxillary  space  disappeared  completely,  while  the 
swelling  on  the  lower  jaw  was  reduced  to  the  size  of  a goose  egg  by  the  shrinking 
of  the  fibrous  covering. 

Post-mortem,  November  29. — No  traces  of  the  fibrous  tumor  left,  except  a small  in- 
duration in  the  skin.  Surrounding  lymph  glands  sound.  An  incision  through  the 
bony  swelling  showed  this  to  be  solid  bone  throughout,  with  the  exception  of  a 
small  bunch  of  white  connective  tissue  in  the  center,  from  which  a cord  of  the  same 
material  leads  to  the  socket  of  the  second  molar.  No  internal  lesions.  Carcass 
passed  as  sound. 

No.  45594. 

Dark  red  steer,  horns ; received  September  12. 

In  the  loose  connective  tissue  in  the  submaxillary  space  is  located  a tumor  the 
size  of  a double  clinched  fist. 

Treatment  was  commenced  September  14,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  10,  by  which  time  the  tumor  had  shrunk  to  the  size  of  a 
walnut.  About  October  25  the  steer  was  considered  cured. 

Post-mortem,  November  29. — Small,  fibrous  induration  in  the  skin  in  submaxillary 
space.  No  traces  of  the  tumor  left.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  25873. 

Dark  red  steer,  hornless,  white  star  and  white  82ujt  on  left  hip;  received  Sep- 
tember 12. 

The  intermaxillary  space  is  completely  filled  from  the  chin  to  the  neck  with  a 
fibrous  swelling,  wliich,  on  the  left  side,  extends  up  into  tlie  parotid  region  toward 
the  ear.  The  swelling  is  rather  soft,  and  is  closely  connected  with  the  indurated 
skin. 

The  treatment  was  commenced  September  14,  with  a daily  dose  of  10  grams,  and 
was  continued  until  October  25,  by  which  time  the  swelling  had  disappeared,  but 
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tlie  skin  was  still  hard  ami  very  thick.  This,  however,  improved  rapidly,  and  by 
Novemher  12  the  steer  was  considered  cured. 

Fost-mortem,  November  20. — No  traces  of  the  swelling  left.  No  internal  lesions. 
Carcass  passed  as  sound. 


No.  54G042. 

Blue  roan  steer,  hornless;  received  August  22. 

In  the  sublaryngeal  space  on  the  left  side  is  located  a hard  fibrous  tumor  the  size 
of  a cocoanut,  lying  loose  in  the  connective  tissue  under  the  skin. 

Trea  tment  was  commenced  August  24,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  October  7,  with  proper  intervals.  The  steer  showed  no  symptoms  of 
iodism  whatever,  and  when  treatment  was  stopped  the  tumor  had  only  shrunk  to 
about  one-half  its  original  size.  Medicine  was  again  administered  from  October  20 
to  October  31,  during  which  timo  the  tumor  improved  rapidly.  About  November  12 
the  tumor  had  disappeared,  only  leaving  a thick  induration  in  the  skin. 

]*ost-mortem,  Novemher  29. — No  traces  of  the  tumor  left.  No  internal  lesions.  Car- 
cass passed  as  sound. 


No.  48040. 

Red  steer,  hornless;  received  August  30  from  Kansas  City. 

In  the  sublaryngeal  space  on  left  side  is  located  a hard  fibrous  tumor  the  size  of 
a child’s  head,  lying  loose  in  the  connective  tissue  under  the  skin.  In  right  parotid 
region  there  is  a hard,  flat,  fibrous  swelling,  which  is  closely  connected  with  the  skin. 

Treatment  was  commenced  September  1,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  1,  with  proper  intervals.  By  this  time  the  tumor  under  the 
throat  had  shrunk  to  the  size  of  a hen’s  egg,  while  the  swelling  in  the  parotid  region 
had  become  considerably  reduced.  About  October  20  the  steer  was  regarded  as 
cured. 

Post-mortem,  November  29. — No  traces  of  the  tumors  left,  exceptafibrous  thickening 
in  the  skin  in  the  parotid  region.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  39985. 

Red  steer,  white  face,  white  rump  and  legs;  received  August  28. 

In  the  loose  connective  tissue  in  the  submaxillary  space  are  located  three  hard 
fibrous  tumors  the  size  of  goose  eggs.  The  skin  covering  them  is  considerably  indu- 
rated. 

Treatment  was  commenced  August  30,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  September  20,  by  which  time  the  tumors  had  shrunk  to  the  size  of  a 
walnut,  and  the  induration  in  the  skin  had  become  thinner.  October  18,  the  steer 
was  considered  cured. 

Post-mortem,  November  29. — Slight  induration  of  skin  in  submaxillary  space.  No 
traces  of  the  tumors  left.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  45953. 

Red  steer,  white  star,  hornless ; received  September  5. 

In  left  parotid  region  is  located  a hard  fibrous  tumor  the  size  of  a goose  egg.  In 
the  sublaryngeal  space  on  left  side  there  is  a similar  one  the  size  of  a double 
clinched  fist.  The  first  one  is  closely  connected  with  the  underlying  tissue,  but  the 
other  one  is  located  in  the  loose  connective  tissue  under  the  skin. 

Treatment  was  commenced  September  7,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  7,  with  proper  intervals.  By  this  time  both  tumors  had 
shrunk  considerably,  and  about  October  28  the  steer  was  regarded  as  cured,  though 
there  was  still  left  a small  deeply  situated  induration  in  the  intermaxillary  space. 
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TREATMENT  OF  LUMl'Y-JAW. 


Post-mortem,  N’ovcmher  29. — In  the  interniaxlllary  space  is  located  a small,  flat, 
librous  induration  the  size  of  a walnut,  iuclosin<>’  tliree  granulomas  the  size  of  beans. 
Tlie  skin  in  left  parotid  region  a little  indurated.  No  internal  lesions.  Carcass 
jiassed  as  sound. 

No.  2US~>. 

Red  steer,  white  face,  horns;  received  August  30  from  Kansas  City. 

In  the  submaxillary  space  are  located  three  hard  fibrous  tumors  the  size  of  goose 
eggs,  and  in  the  right  parotid  region  there  are  two  similar  tumors,  the  lower  one  the 
same  size  and  the  upper  one  the  size  of  a heifs  egg.  The  skin  covering  the  tumors 
in  submaxillary  space  is  hard  and  thickened. 

Treatment  was  commenced  September  1,  with  a daily  dose  of  12  grams,  and  con- 
tinued until  October  15  with  j)roper  intervals.  The  steer  only  showed  slight  symp- 
toms of  iodisni,  and  the  tumors  shrunk  rather  slowly.  When  treatment  was  stopped 
none  of  the  tumors  were  larger  than  a walnut.  About  November  10  the  steer  was 
considered  cured. 

Post-mortem,  Novemher  29. — In  the  intermaxillary  space  were  found  two  small  fibrous 
indurations,  each  containing  a couple  of  small  soft  granulomas  the  size  of  a pea. 
No  internal  lesions.  Carcass  passed  as  sound. 

Ah.  89994. 

Red  steer,  horns ; received  August  28, 

The  intermaxillary  space  is  completely  filled,  from  the  chin  to  the  neck,  with  a 
fibrous  swelling  of  rather  soft  condition.  The  skin  is  closely  connected  with  the 
underlying  swelling. 

Treatment  was  commenced  September  1,  with  a daily  dose  of  12  grams,  and  was 
continued  until  September  30,  by  which  time  the  swelling  had  shrunk  considerably. 
October  12  the  steer  was  regarded  as  cured. 

Post-mortem,  November  29. — The  skin  that  covered  the  swelling  is  fibrous  indurated. 
No  traces  of  actinomyces  to  be  found.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  44531. 

Red  steer,  horns;  received  September  12. 

In  sublaryngeal  region  on  left  side  is  located  a hard,  fibrous  tumor  the  size  of  a 
double- clinched  fist,  lying  loose  in  the  connective  tissue  under  the  skiin 

Treatment  was  commenced  October  14,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  October  15,  by  which  time  the  tumor  had  shrunk  to  the  size  of  a heids 
egg.  November  10,  the  steer  was  considered  cured. 

Post-mortem,  November  29. — One  of  the  submaxillary  lymph  glands  was  swollen  to 
the  size  of  a walnut,  and  contained  an  abscess  the  size  of  a bean,  filled  with  pus  con- 
taining antinomyces.  Sublingual  lymph  gland  in  right  side  indurated.  No  inter- 
nal lesions.  Carcass  passed  as  sound. 

Ao.  25386. 

Red  steer,  white  star,  roan  spot  on  right  side  and  left  thigh,  hornless ; received 
September  12,  1892. 

In  the  loose  connective  tissue  in  the  submaxillaiy  sj)ace  is  located  a hard  lilnous 
tumor  the  size  of  a child’s  head. 

Treatment  wfis  commenced  September  14,  with  a daily  dose  of  15  grams,  and  was 
continued  until  October  12,  by  which  time  the  tumor  had  shrunk  to  the  size  of  a 
hen’s  egg.  October  25,  the  steer  was  rega  i ded  as  cured. 

Post-mortem,  November  29. — No  traces  of  tin;  tumor  left.  No  internal  lesions.  Car- 
cass passed  as  sound. 
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Dark  rod,  Ttorcford-crossod  stoor,  white  on  hips;  received  August  22. 

Ill  the  left  parotid  region  is  located  a hard,  Hat,  fibrous  swelling,  which  at  the  lower 
eiidexteiids  into  atninor  the  size  of  a child’s  head,  located  in  the  snblaryiigeal  space, 
'fwo  inches  in  front  of  this  tniiior,  in  the  snhraaxillary  space,  there  is  another  one 
the  size  of  a goose  egg. 

Tnaif  niciit  was  cominenced  September  24,  with  a daily  dose  of  12  grams,  and  con- 
tinued until  October  1.  The  steer  showed  no  sym])toms  of  iodism,  and  no  desipia- 
mation  of  the  epidermis  appeared  under  the  whole  treatment.  Nevertheless  the 
tumors  shrunk  rapidly,  esjiecially  the  largest  one  in  the  snblai'yngeal  sjiace,  Octo- 
ber 16,  the  steer  was  regarded  as  cured. 

Post-mortem,  Xovemher  29. — In  one  of  the  snbmaxillary  lymph  glands  was  located  a 
granuloma  the  size  of  a bean.  The  skin  in  the  parotid  region  a little  indurated.  No 
internal  lesions.  Carcass  2>asse<l  as  sound. 


Xo.  40002. 

Black  speckled  heifer,  hornless;  received  August  22. 

In  the  loose  connective  tissue  in  the  intermaxillary  space  is  located  a hard  tilnnus 
tumor  the  size  of  a double  clinched  fist. 

Treatment  was  commenced  August  25,  with  a daily  dose  of  10  grams,  and  was  con- 
tinued until  September  20.  By  this  time  the  tumor  had  almost  disappeared,  and  by 
October  1 the  steer  was  considered  cured. 

Post-mortem,  November  29. — No  traces  of  the  tumor  left.  No  internal  lesions.  Car- 
cass passed  as  sound. 

No.  1310.90, 

Red  steer,  horns,  white  on  left  Hank;  received  Sei)temher  5. 

In  the  sublaryngeal  space  on  left  side  is  located  a hard  fibrous  tumor  the  size  of  a 
double  clinched  fist,  lying  loose  in  the  connective  tissue  under  the  skin. 

Treatment  was  commenced  September  7,  with  a daily  dose  of  10  grams,  and  was 
continued  until  October  7,  with  proper  intervals.  By  this  time  the  tumor  had 
shrunk  to  the  size  of  a walnut.  October  20  the  steer  was  regarded  as  cured. 

Post-mortem,  November  29. — No  trace  of  the  tumor  left.  No  internal  lesions.  Car- 
cass passed  as  sound. 

No.  25150. 

Red  steer,  horns;  received  September  5. 

In  the  sublaryngeal  space  on  the  right  side  is  located  a hard  fibrous  tumor  the  size 
of  a cocoanut,  lying  loose  in  the  connective  tissue  under  the  skin. 

Treatment  was  commenced  September  7,  with  a daily  dose  of  12  grams,  and  was 
continued  October  1.  The  steer  showed  a pronounced  iodism,  and  the  tumor  shrunk 
rapidly.  October  15  the  steer  was  considered  cured. 

Post-mortem,  November  29. — No  traces  of  the  tumor  left.  No  internal  lesions.  Car- 
cass jiassed  as  sound. 

No.  25102. 

Red  steer,  white  star,  horns;  received  Se[)teniber  12. 

In  the  sublaryngeal  space  on  the  left  side  is  located  a tumor  the  size  of  a child’s 
head.  On  the  lower  end  of  it,  the  skin  is  in  close  connection  with  the  tumor,  and 
out  through  the  skin  extends  a round  soft  granuloma,  about  4 inches  in  diameter 
and  1 inch  thick.  The  surface  of  the  granuloma  is  uneven  and  covered  with  pus 
crusts. 

Treatment  was  commcn(*ed  September  14,  with  a daily  dose  of  14  grams,  and  was 
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continued  until  October  20.  witli  x^roper  intervals.  The  ^rannloma  began  to  dry  ni3 
right  awaj^,  and  in  the  third  week  it  had  shrunk  to  a level  with  the  surrounding  parts 
and  was  covered  with  e])ideriuis.  When  the  treatment  was  stoiiped  the  tumor  had 
gone  down  to  the  size  of  a hen’s  egg,  with  a small  white  scar  at  the  x^hice  where  the 
granuloma  was,  surrounded  by  heavy  wrinkles  of  skin.  About  November  12  the 
steer  was  regarded  as  cured. 

Post-mortem,  November  S9. — Small  fibrous  thickening  in  the  skin  where  the  tumor 
was.  No  interual  lesious.  Carcass  passed  as  sound. 

No.  131035. 

Red  steer,  horns,  white  star  and  sx^ot  on  shoulder;  received  SexRember  5. 

In  the  sublaryngeal  sx)ace  on  the  left  side  is  located  a fibrous  tumor  the  size  of  a 
child’s  head.  It  is  lying  loose  in  the  connective  tissue  under  the  skin. 

Treatment  commenced  Sex)tember  7,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  October  10,  with  proxjer  intervals.  By  this  time  the  tumor  had  sunk  to 
the  size  of  a goose  egg,  and  the  rest  disappeared  without  further  treatment.  Octo- 
ber 25  the  steer  was  considered  cured. 

Post-mortem,  November  29. — One  of  the  subinaxillary  lymph  glands  showed  a fibroid 
degeneration,  having  evidently  contained  an  actinomycoina,  which  under  the  treat- 
ment had  undergone  a fibrous  metamorx)hosis.  No  trace  of  the  tumor  was  left  ex- 
cex)t  a fibrous  induration  in  the  skin.  No  internal  lesions.  Carcass  x)iissed  as  sound. 

No.  25870. 

Dark  red  steer,  hornless;  received  Sexitember  12. 

In  the  left  x>!irotid  region  is  located  an  extensive,  flat,  hard,  fibrous  swelling,  which 
below  extends  into  a tumor  filling  the  intermaxillary  space. 

Treatment  was  commenced  September  14,  with  a daily  dose  of  15  grams,  and  was 
continued  until  October  15.  By  this  time  the  tumor  below  had  shrunk  to  about  one- 
third  its  original  size,  while  the  swelling  in  the  parotid  region  remained  almost  un- 
changed, though  not  quite  as  xjrominent  as  before.  November  1 the  treatment  was 
commenced  again,  and  the  tumors  now  began  to  improve  rax^idly.  November  10 
treatment  was  discontinued,  and  shortly  afterwards  tlie  steer  was  considered  cured. 

Post-mortem,  November  29. — One  of  the  sublaryngeal  lymx>h  glands  contained  an 
abscess  the  size  of  a hazelnut,  in  which  was  found  yellow  x>us  with  actinomyces. 
No  internal  lesions.  Carcass  x^assed  as  sound. 


No.  39984. 

Dark  red,  hornless  steer;  received  August  28. 

In  the  sublaryngeal  space  on  the  right  side  is  located  a tumor  the  size  of  a child’s 
head.  It  is  lying  loose  in  the  connective  tissue  under  the  skin. 

Treatment  was  commenced  Sex)tember  1 with  a daily  dose  of  10  grams,  and  con- 
tinued until  October  10.  The  steer  showed  niiirkcd  sym))toms  of  iodism  and  the 
medicine  liad  a good  effect  on  the  tumor.  When  the  treatment  was  stox^ped  there 
still  remained  a tumor  the  size  of  a hen’s  egg,  covered  by  a rather  extemsive  hard 
induration  in  the  skin.  November  1 the  tuitior  had  comx)lctely  disaxq)cared,  and 
even  the  induration  in  the  skin  had  grown  thinner. 

Post-mortem,  November  29. — Fibrous  thickening  iu  skin  under  larynx.  One  of  the 
sublingual  lymph  glands  containe<l  a very  small  actinomycoma  the  size  of  a largo 
X)iu  head.  No  interual  lesions.  Carcass  passed  as  sound. 

No.  48056. 

Red  steer,  hornless,  speckled  body,  white  belly;  received  August  80,  from  Kansas 
City. 

Tlie  intermaxillary  sx)ace  is  comphdely  filh^d  with  an  oblong  tumor,  extending 
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from  the  cliiii  to  the  iieclc,  aud  (lepeiuling  about  3 inches  below  the  lower  edg(‘  of 
the  jaw.  The  tumor  is  hard  aud  fibrous  and  in  close  connection  with  the  skin.  On 
the  inside  of  the  ui)per  lip  are  located  two  soft  red  actinomyconias  about  the  size  of  a 
nickel. 

Treatment  was  commenced  September  1st,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  7,  by  which  time  there  only  remained  a fibrous  induration 
in  the  skin  under  the  jaw.  The  actinomycomas  inside  the  lip  fad  disappeared  dur- 
ing the  third  week  of  the  treatment.  The  steer  was  considered  cured  about  October 

15. 

Post-mortem,  November  29. — No  traces  of  the  disease  left  under  the  jaw  or  in  the 
mouth.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  4S037. 

Red  steer,  hornless,  received  August  30,  from  Kansas  City.  On  both  cheeks  out- 
side the  third  molar  is  located  a li  n’d  fibrous  tumor  the  size  of  a hen’s  egg.  They 
are  situated  in  the  short  connective  tissue  under  the  skin,  and  as  they  are  hard  and 
can  only  be  moved  slightly,  give  the  impression  that  they  are  bony.  In  the  loose 
connective  tissue  in  submaxillarj^  space  there  is  another  tumor  the  size  of  a clinched 
fist. 

The  treatment  was  commenced  September  1st  with  a daily  dose  of  12  grams,  and 
was  continued  until  October  1,  at  which  time  there  was  only  a small  trace  left  of  the 
tumors.  October  12  the  steer  was  regarded  as  cured. 

Post-mortem,  November  29. — The  sublaryngeal  lymph  glands  were  a little  swollen, 
but  no  traces  of  the  tumors  were  left.  No  internal  lesions.  Carcass  passed  as 
sound. 

No.  48,020. 

Red  steer,  hornless,  brockled  face,  white  on  shoulder  and  hip;  received  August  20 
from  Kansas  City. 

In  right  parotid  region  is  located  a hard,  fibrous  tumor  the  size  of  a goose  egg, 
and  another  one,  the  size  of  a child’s  head,  is  seen  in  the  loose  connective  tissue  in 
the  sublaryngeal  space. 

Treatment  was  commenced  September  1,  with  a daily  dose  of  12  grams  iodide  of 
potassium,  and  was  continued  until  October  10.  The  steer  showed  very  pronounced 
iodism,  and  the  tumors  shrunk  fast.  October  28  they  had  disai)peared. 

Post-mortem,  November  29. — No  traces  of  the  disease  left  exce])t  a small  callous  in 
the  skin  where  the  tumors  had  been.  No  internal  lesions.  Carcass  i)assed  as  sound. 

No.  533950. 

Red  steer,  white  face,  shoulder  and  rump ; received  August  22. 

On  the  back  edge  of  the  right  lowc  jaw  is  located  a fluctuating  tumor  the  size  of 
a goose  egg,  and  two  hard  fibrous  tumors  of  the  same  aize  in  submaxillary  space. 

Treatment  was  commenced  August  24,  with  a daily  dose  of  10  grams.  The  abscess 
was  opened  with  a knife,  aud  a few  ounces  of  thick  yellow  pus  evacuated.  The  pus 
did  not  contain  actinomyces.  The  treatment  was  continued  until  September  20. 
The  tumors  shrunk  rapidlj^  and  had  disappeared  about  October  2. 

Post-mortem,  November  29, 1892.  —In  the  submaxillary  sj^ace  was  left  a small,  fibrous 
induration  containing  two  abscesses  the  size  of  beans.  The  contents  of  these  was  a 
thin  yellow  pus.  The  microscopic  examination  proved  actinomyces  to  he  present. 
Treatment  was  stopped  a little  too  soon.  Carcass  passed  as  sound. 

No.  25854. 

Red  hornless  steer;  received  September  12. 

In  right  parotid  region  is  located  a fibrous  tumor  the  size  of  a goose  egg,  and 
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jiiiother  the  size  of  a ciiild’s  head  is  seen  in  snlouaxilhiry  space.  r>oth  are  hard^ 
round,  and  with  a smooth  surface  lying  loose  nnd(‘r  the  skin* 

Treatment  was  comnionced  Se])tember  14,  with  daily  dose  of  12  grams.  Roth 
tumors  shrunk  very  fast,  and  one  month  later  liad  gone  down  to  one-third  their 
original  size.  No  more  medicine  was  given  and  about  November  12.  the  steer  was 
consi dered  cn laa’ . 

Post-mortem,  Xoveoiber  29. — Fibrous  induration  of  skin  underneath  tlie  throat.  No 
traces  of  actiiio.  In  the  liver  there  were  two  small  abcesses  tlie  size  of  hazelnuts. 
Microsco]dc  examination  proved  they  were  not  caused  by  actinomycosis.  The  car- 
cass was  passed  as  sound. 


Ko.  459 iS. 

Brown  hornless  steer,  white  star;  received  September  .5. 

In  left  ])arotid  region  is  located  a hard  fibrous  tumor  the  size  of  a double  clinched 
tist,  and  another  one  the  same  size  in  submaxillary  space. 

Treatment  was  commenced  September  7 with  a daily  dose  of  12  grams,  and  was 
continued  until  October  1.5.  The  tumors  shrunk  fast  and  by  November  12  no  trace 
of  them  was  left,  not  even  in  the  skin. 

Post-mortem,  November  29. — Neither  on  the  head  nor  in  the  internal  organs  was  any 
of  the  disease  found.  The  c.arcass  was  passed  as  sound. 

No.  399S8, 

Dark  red  steer,  hornless,  received  August  28. 

The  right  lower  maxilla  below  the  first  molar  is  swollen  to  '’'e  size  of  a double 
clinched  fist.  It  is  bony,  hard,  but  the  covering  skin  is  thick  and  indurated,  and 
closely  attached  to  the  underlying  tissue. 

Treatment  was  commenced,  J^ngust  30,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  20,  with  proper  intervals.  The  steer  showed  a pronounced 
odism,  and  the  tumor  shrunk  a little  and  became  l)ony  hard. 

Post-mortem  November  29. — IiiThe  indurated  skin  on  the  swelling  was  located  a few 
small  centers  of  soft  tissues  the  size  of  peas.  The  internal  tissue  of  the  bone  was 
rather  solid,  only  a trifle  spongy  with  no  traces  of  the  disease.  The  lymph  glands 
on  head  were  sound.  No  internal  lesions,  ('arcass  passed  as  sound. 

No.  39992. 

Black  hornless  steer,  August  28,  1892. 

Bony  swelling  of  right  lower  maxilla,  similar  to  above  No,  39988.  Treatment  the 
same. 

Post-mortem,  November  29. — The  internal  ])arts  of  the  swelling  were  spongy,  and 
contained  several  c(niters  of  soft  tissue  the  size  of  hazelnuts.  No  ])iis  was  found. 
Lymph  glands  sound.  No  internal  lesions.  Carcass  was  condemned. 

No.  130915. 

Red  white-speckled  steer;  white  star  and  horns;  received  August  .30. 

All  the  facial  bones  on  the  right  side  of  the  head  are  immensely  swollen  from  the 
edge  of  the  lower  ey«did  down  to  the  nose,  'rinu’e  is  hardly  any  librons  covei'ingon 
1 h(“  bony  paids,  excei>t  Indow,  where  the  tnmoi-  gradually  goes  over  on  f lic  lowin’ 
maxilla.  On  the  most  i)romiii(‘nt  part  of  the  swelling  is  .an  uhau*  tin',  size  of  tliei)alm 
of  a hand,  located  about  4 inch(\s  below  the  Ciye.  The  lachiymal  duct  is  <*blit('ra  t(“d  so 
that  the  tears  run  down  ovci'  the  tumor. 

Trc'atmcnt  W'as  commen(;ed  S(5i)tember  1st,  witli  a daily  dose  of  15  gr.ams  and  con- 
tinued to  Octol»er  25,  with  proper  intervals.  'J'lie.  medicine  ca-nsed  well-marked 
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symptoms  of  iodism,  but  the  tumor  rcmaiiKMl  almost  uuchauged,  the  fibrous  swelliuo' 
on  the  lower  Ja  w sliriukiu<>-  a little.  The  ulcer  dried  up  and  left  a small  scar  1 by  2 
inches.  As  no  further  improvement  could  bo  expected  the  treatment  was  sto]iped. 

I’ost-moriem,  November  29. — An  incision  through  the  bony  swelling  shows  this  com- 
pletely filled  with  numerous  cavities  the  size  of  peas,  filled  with  pus  and  soft  tissue, 
both  containing  actinomyces.  No  lesions  in  internal  organs.  Carcass  condemned. 

No.  545524. 

Red  dehorned  steer,  white  star,  white  on  left  fore  knee,  side,  and  hip;  received 
August  16,  1892. 

The  left  lower  maxilla  is  iimnensely  swollen  from  the  mouth  and  backwards.  On 
the  lower  jiart  of  the  swelling,  which  occupies  the  whole  intermaxillary  space,  and 
has  a dependence  of  5 to  6 inches  below  the  original  edge  of  the  jaw,  is  located  an 
ulcerating  granuloma  about  7 inches  in  diameter,  protruding  about  3 inches  over 
the  surroundings.  I’he  deeper  parts  of  the  swelling  are  hard  like  bone,  covered 
with  a thick  layer  of  fibrous  tissue,  which  around  the  granuloma  forms  a heavy 
swollen  wall  2 to  3 inches  thick.  Upwards  the  fibrous  part  of  the  tumor  extends 
over  the  upper  jaw  and  the  parotid  region,  gradually  growing  thinner  up  against 
the  eye  and  ear.  The  skin  covering  the  tumor  is  closely  connected  with  it  all  over. 
The  surface  of  the  granuloma  is  uneven,  covered  with  crusts,  and  small  drops  of  jms 
constantly  ooze  out  at  many  different  jilaces.  The  base  of  the  granuloma  is  a little 
smaller  than  the  circumference  of  it.  A 2-inch  deep  fissure  separates  the  edges  of 
the  granuloma  from  the  e])idermis  covered  parts.  The  steer  is  constantly  grinding 
his  teeth  and  slobbering  from  the  mouth.  Condition  rather  poor. 

The  treatment  was  commenced  August  18  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  25,  with  proper  intervals.  The  tumor  a]>parently  did  not 
shrink  much,  though  the  fibrous  parts  of  it,  especially  on  the  upper  jaw,  were  re- 
duced considerably.  The  granuloma  dried  up,  but  shrunk  only  very  slowly.  By 
November  12  there  was  only  a scar  about  5 inches  in  diameter  left  at  the  place  where 
the  base  of  the  granuloma  was,  and  the  fibrous  wall  which  surrounded  it  had  also 
grown  considerably  thinner,  but  is  now  the  most  prominent  iiart,  as  it  has  not  shrunk 
as  fast  as  the  granuloma. 

Post-mortem,  November  29. — An  incision  through  the  bony  tumor  shows  numerous 
alveoli  filled  with  soft  granulomatous  tissue  containing  very  little  juis.  Directly 
above  the  scar  on  the  lower  surface  is  a large  granuloma  the  size  of  a goose  egg. 
The  consistence  of  this  is  not  soft  as  usual,  and  contains  less  pus.  In  this  actino- 
myces were  found. 

In  the  wall  of  the  small  intestines  was  located  a few  hard  small  nodules  the  size 
of  millet  seeds,  containing  a dry  mass,  consisting  mostly  of  limesalts.  No  actino- 
myces were  found.  Other  internal  organs  sound.  Carcass  condemned. 

No.  534819. 

Red  steer,  white  star,  white  left  shoulder  and  rumii,  dehorned;  received  August 
16. 

The  right  lower  maxilla  is  immensely  swollen  from  the  ramus  to  the  angle.  The 
swelling  is  bony  and  covered  with  a thick  librous  layer,  which  extends  up  over  the 
cheek  towards  the  eye.  Underneath  it  occupies  the  whole  intermaxillary  space  and 
has  a dependence  of  4 inches. 

The  treatment  commenced  August  18  with  a daily  dose  of  12  grams  and  was  con- 
tinued until  September  25.  The  fibrous  parts  of  the  swelling  had  by  this  time 
shrunk  considerably,  leaving  the  tumor  hard  as  bone.  The  swelling  on  the  upper 
jaw  had  almost  disappeared,  only  in  the  subiuaxiliary  space  there  remained  a good 
deal  of  fibrous  covering  The  treatment  was  then  continued  for  three  weeks  more 
without  much  improvement. 
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Posi-mortem,  November  ^9. — The  fibrous  tissue  coveriug  the  lower  part  of  the  bony 
swelling  coutaiiied  a few  de})osits  of  soft  tissue,  while  the  bony  swelling  contained 
several  cavities  filled  with  the  same  and  a few  filled  with  pus.  No  internal  lesions. 
Carcass  condemned. 


No.  48087. 

Red  steer,  white  star  and  shoulder,  hornless;  received  August  80  from  Kansas 
City. 

The  right  ramus  of  the  lower  maxilla  is  swollen  to  an  enormous  size.  The  swell- 
ing tills  the  entire  intermaxillary  space  from  the  chin  to  the  neck  and  extends  up 
over  the  right  cheek  toward  the  eye.  The  deeper  parts  of  the  swelling  are  hard, 
covered  with  a thick  layer  of  fibrous  tissue,  which  on  the  lower  part  of  the  swelling 
is  4 or  5 inches  thick.  There  is  located  at  this  point  an  ulcerating  granulo.ma  6 to  8 
inches  in  diameter  and  protruding  3 to  4 inches  over  the  swollen  margin  of  the  sur- 
roundings. The  surface  of  the  granuloma  is  uneven,  partly  raw  and  bleeding,  and 
partly  covered  with  crusts  of  pus,  which  is  constantly  discharged  through  numerous 
minute  openings  on  the  surface.  The  ulcer  has  a very  fetid  odor.  The  skin  cover- 
ing the  tumefaction  is  closely  attached  to  the  underlying  tissue.  The  entire  swell- 
ing was  fully  the  size  of  a gallon  jug. 

Treatment  was  commenced  September  1 with  a daily  dose  of  15  grams  and  was 
continued  until  November  1,  with  proper  intervals,  two  of  which  extended  over  a 
week  each.  The  steer  showed  a pronounced  iodism,  and,  though  the  manure  con- 
stantly was  rather  hard,  the  steer  did  not  lose  in  condition.  The  ulcerating  surface 
of  the  granuloma  soon  began  to  dry  up  and  no  more  pus  was  discharged.  The 
swollen  indurated  margins  shrunk  and  contracted  considerably,  and  by  this  contrac- 
tion the  whole  granuloma,  which  then  had  shrunk  to  the  size  of  a clinched  fist,  was 
expelled,  leaving  a dry  scar.  The  softer  parts  of  the  swelling,  especially  in  the  sub- 
maxillary space  and  the  parts  extending  up  over  the  cheek,  disappeared  almost  en- 
tirely, leaving  the  bony  part  closely  covered  by  the  indurated  skin. 

Post-mortem,  November  29. — The  skin  covering  swelling  is  indurated  and  about 
three-fourths  of  an  inch  thick.  On  the  lower  part  of  the  tumefaction  is  seen  a white 
contracted  cicatrix  3 to  4 inches  in  diameter,  and  in  the  thin  fibrous  covering  of  the 
bony  swelling  were  a few  small  centers  of  reddish  granulomatous  tissue.  A section 
through  the  bone  shows  this  spongy  and  filled  with  numerous  centers  and  pockets 
containing  yellow  pus  of  a rather  slimy  character,  and  several  cavities  filled  with 
soft  red  tissue  interrupted  by  the  characteristic  small  yellow  spots.  All  the  sur- 
rounding lymph  glands  were  perfectly  sound  and  no  lesions  were  found  in  the  in- 
ternal organs.  The  carcass,  though  it  was  in  splendid  condition,  was  condemned. 

No.  48247. 

White  roan  steer,  horns;  received  Aiigust  30  from  Kansas  City. 

Immense  swelling  of  right  lower  maxilla  with  ulcerating  granuloma.  Case  similar 
to  above  number  (48087). 

Post-mortem,  November  29. — The  granuloma  had  not  disappeared  altogether.  It 
shrunk  to  the  size  of  a hen’s  egg  and  was  rather  hard  and  dry.  The  fibrous  tissue 
covering  the  bony  swelling  contained  several  small  centers  of  soft  tissue.  An  in- 
cision through  tlie  bony  swelling  shows  this  to  be  spongy,  with  numerous  pockets 
and  cavities  filled  with  soft  red  tissue  and  pus.  The  lymiih  glands  on  head  were 
sound.  Carcass  condemned. 


No.  534031. 

White  steer,  dehorned ; received  August  22. 

The  left  side  of  the  face  from  the  eye  down  to  the  nose,  is  immensely  swollen.  The 
swelling  is  of  a bony  consistency,  the  covering  skin  only  a little  indurated.  On  the 
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most  prominent  part,  3 iiiclies  below  the  eye,  there  is  an  ulcer  4 by  5 inches  in  diam- 
eter and  only  protruding-  a little  over  the  surrounding  parts.  On  the  surface  of  the 
ulcer,  wliichis  covered  by  diy  pus  crusts,  3 fistulas  open  out,  constantly  discharging 
a little  yellow  inodorous  pus. 

Treatment  was  commenced  August  24  with  a daily  dose  of  15  grams,  and  was  con- 
tinued until  October  7,  with  proper  intervals.  By  this  time  the  fibrous  part  of  the 
swelling  had  shrunk  considerably,  leaving  the  rest  hard  like  bone.  The  ulcer  had 
healed  u]),  but  one  of  the  fistulas  was  still  discharging  a little  pus.  Medicine  was 
again  administered  for  two  weeks  without  any  noticeable  improvement  as  to  the  size 
of  the  swelling,  but  no  more  jms  was  discharged  from  the  fistula,  which  shortly 
afterward  healed  up.  The  steer  showed  no  symptoms  of  iodism  during  the  entire 
treatment. 

Post-mortem,  November  29. — The  bony  swelling  was  spongy,  but  contained  no  pus  and 
only  a few  centers  of  soft  tissue.  Two  cords  of  white  connective  tissue  extended 
from  the  contracted  cicatrices  on  the  surface  toward  the  deeper  parts.  The  lymph 
glands  on  the  head  were  sound.  No  internal  lesions.  Carcass  condemned. 

No.  39989. 

Red  hornless  steer,  white  star,  white  spot  on  right  hip  and  left  flank;  received 
August  28. 

The  right  side  of  the  lower  maxilla  is  enormously  swollen.  The  deeper  parts  of 
the  tumefaction  are  of  a bony  consistency,  but  are  covered  with  a thick  layer  of 
fibrous  tissue,  which  on  the  lower  part  is  about  three  inches  thick  and  is  closely  at- 
tached to  tlie  skin.  At  this  place  there  is  an  ulcerating  granuloma,  5 to  7 inches  in 
diameter,  protruding  3 to  4 inches  over  the  thick  swollen  margins  of  the  surround- 
ing parts.  (See  picture  of  No.  545524.) 

Treatment  was  commenced  August  30  with  a daily  dose  of  15  grams  and  was  con- 
tinued until  October  20,  with  proper  intervals.  The  steer  showed  a pronounced 
iodism  and  the  granuloma  dried  up  and  shrunk  raj)idly.  When  the  treatment  was 
stopped  there  was  only  left  a contracted  scar,  the  fibrous  parts  of  the  swelling  had 
shrunk  considerably,  and  afterward  continued  to  shrink. 

Post-mortem,  November  29. — The  bony  swelling  is  covered  by  a thin  layer  of  fibrous 
tissue,  which  on  the  lower  part  contains  a few  centers  of  soft  red  tissue,  ranging  in 
size  from  a pea  to  a bean.  The  internal  tissues  of  the  bone  are  spongy,  with  several 
pockets  filled  with  soft  tissue,  but  none  filled  with  pus.  The  surrounding  lymj)h 
glands  are  all  sound.  No  internal  lesions.  Carcass  was  condemned. 

No.  48159. 

Black  steer,  white  star,  hornless ; received  August  30  from  Kansas  City. 

Immense  fibrous  bony  swelling  of  left  lower  maxilla,  with  ulcerating  granuloma  6 
to  8 inches  in  diameter.  (See  No.  545525.) 

Treatment  was  commenced  September  1 with  a daily  dose  of  15  grams  and  was 
continued  until  November  1,  with  proper  intervals.  Though  the  steer  showed  a pro- 
nounced iodism,  the  tumor  showed  no  tendency  to  heal  up  or  shrink ; in  fact,  the 
large  and  frequent  doses  of  medicine  had  very  little  effect  on  it.  The  granuloma  re- 
mained unchanged  in  size  and  continued  to  discharge  drops  of  pus  through  minute 
openings  in  the  surface.  The  fibrous  parts  of  the  tumefaction  shrunk  almost  entirel}*, 
making  the  granuloma  appear  about  twice  as  large  as  it  was  originally. 

Post-mortem,  November  29. — An  incision  through  the  granuloma  showed  this  to  con- 
sist of  very  soft  red  tissue,  with  numerous  pus  foci,  ranging  in  size  from  a pin  head 
to  a pea.  The  internal  part  of  the  l)onj’-  swelling  was  spongy,  containing  numerous 
centers  of  soft  red  tissue,  the  largest  being  about  the  size  of  a walnut.  The  lymph 
glands  on  the  head  Avere  sound.  No  internal  lesion.  Carcass  was  condemned. 
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1S0988. 

1\(m1  steer,  hornless,  white  spot  on  right  shoulder;  received  September  5,  1892. 

In  siiblaryiigesil  space  on  left  side  is  located  a tibrons  tnmor  the  size  of  a cocoannt. 
The  tnmor  was  slightly  flnctnating,  and  was  opened  with  a knife.  It  inclosed  a 
deeply  sitnated  abscess,  which  contained  from  1 to  3 ounces  of  good  yellow  pus. 

Treatment  was  commenced  September  7 with  a daily  dose  of  12  grams,  and  was 
continued  until  October  10,  by  which  time  the  tumor  had  disappeared,  and  only  leav- 
ing a tibrons  thickening  in  the  skin.  About  October  20  the  steer  was  considered 
cured. 

Post-morUnn,  yovonJnr  29. — No  traces  of  the  tnmor  left,  except  a slight  induration 
of  the  skin.  In  the  upper  part  of  the  riglit  lung  was  located  a tumor  the  size  of  a 
clinched  fist.  In  the  left  lung  in  the  same  place  was  a tumor  the  size  of  a walnut. 
Both  tumors  consisted  of  fibrous  tissue,  and  contained  several  cavities  filled  with 
pus  and  granulomatous  tissue.  The  microscopic  examination  proved  them  to  be 
actinomycomas.  The  carcass  was  condemned. 

No.  47067. 

Red  dehorned  steer;  received  August  16. 

On  the  left  cheek  are  located  seven  hard  fibrous  tumors,  ranging  in  size  from  a 
hazelnut  to  a walnut.  They  are  situated  in  the  short  connective  tissue  under  the 
skin,  and  can  only  be  moved  slightly.  In  the  submaxillary  space  is  located  another 
one  the  size  of  a double  clinched  fist. 

Treatment  was  commenced  August  18,  with  a daily  dose  of  10  grains,  and  was  con- 
tinued until  October  1 wuth  proper  intervals,  By  this  time  the  small  tumors  in  the 
cheek  had  disappeared,  each  leaving  a small  fibrous  thickening  in  the  skin.  The 
tumor  underneath  had  shrunk  to  the  size  of  a hen’s  egg.  About  October  20  the 
steer  was  considered  cured. 

Post-mortem,  Novemher  29. — No  traces  of  the  tumors  left,  except  a slight  induration 
in  the  skin  under  the  throat.  In  the  upper  part  of  the  left  lung  were  found  three  tumors 
about  the  size  of  a walnut.  In  the  right  lung  a similar  one  the  size  of  a hazelnut. 
All  of  them  contained  soft  granulomatous  tissue  and  pus.  The  microscopic  exami- 
nation proved  the  pus  to  contain  actinomyces.  The  carcass  was  condemned. 

No.  130916. 

Red  steer,  white  face,  horns;  received  August  30  from  Kansas  City. 

Immense  fibrous  bony  swelling  of  left  lower  maxilla,  with  ulcerating  granuloma 
6 to  8 inches  in  diameter.  (See  No.  545.524.) 

Treatment  was  commenced  September  1 with  a daily  dose  of  12  grams,  and  was 
continued  until  October  25,  with  proper  intervals.  The  steer  showed  symptoms  of 
iodism.  The  granuloma  shrunk  considerably,  but  did  not  dry  np.  The  fibrous 
parts  of  the  swelling  were  reduced. 

Post-mortem,  Novemher  29. — The  surface  of  the  external  grannloma  is  ulcerated. 
An  incision  through  it  shows  that  it  consists  of  soft  red  tissue,  with  numerous  pus 
foci  the  size  of  small  peas.  The  fibrous  covering  on  the  bony  swelling  contained 
traces  of  soft  tissue.  The  internal  parts  of  the  bone  were  spongy,  with  a few  cen- 
ters of  soft  tissue  the  size  of  hazelnuts.  In  the  wall  of  the  small  intestines  were 
loc.ated  a few  small  hard  nodules,  containing  a green  colored  detritus  mass,  consist- 
ing mostly  of  lime  salts.  The  niicroscoi)ic  examination  proved  them  not  to  bo  acti- 
nomycotic, lesions.  No  other  lesions  intermally.  Carcass  was  condemned. 

No.  44007. 

Red  roan  dehorned  steer,  white  on  left  shoulder  and  brisket;  received  August  16. 

Immense  fibrous,  bony  swelling  of  right  lowei'  nnixilla,  with  ulcerating  grainuloma 
6 to  7 inches  in  diameter.  (kSee  No.  5 15.524.  j 
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Troatnicut  was  oommeiiced  18  with  a daily  dose  of  12  grams  and  was  con- 

tiimod  until  Octoher  10,  with  proper  intervals.  The  steer  showed  pronounced 
iodism.  The  granuloma  dried  up,  hut  only  shrunk  a little.  'J’he  fibrous  parts  of 
the  swelling  were  reduced  somewhat  in  si/e.  Medicine  was  again  administered  from 
Octoher  20  to  Novcmher  1,  hy  which  time  the  granuloma  had  shrunk  to  the  size  of 
a hen’s  egg,  and  the  tihrous  parts  had  disa]>peared  almost  entirely. 

Post-morlem,  Novemher  S9. — The  exteiaml  granuloma,  which  is  about  the  size  of  a 
walnut,  is  rather  hard,  having  a dry  surface.  It  contains  no  pus  foci,  hut  extends 
up  into  a cavity  in  the  hony  swelling  the  size  of  a goose  egg.  Under  the  peritoneal 
covering  on  the  small  intestines  were  located  a few  small  hard  nodules,  containing  a 
greenish  detritus  mass  Avith  considerable  lime  salts  in  it.  No  actinomj  ces  was 
found  hy  the  microscopical  examination.  On  the  surface  of  the  liver  was  located 
an  abscess  the  size  of  a hazelnut,  filled  with  yellow  pus.  This  also  was  free  from 
the  actinomyces.  The  carcass  was  condemned. 


Xo.  45902. 


Red  steer,  dehorned ; received  September  5,  1892. 

'file  right  ramus  of  the  loAver  maxilla  below  the  first  molar  is  swollen  to  the  size 
of  a double  clinched  fist.  The  skin  covering  it  is  thickened  and  indurated,  being 
about  1 inch  thick  on  the  lower  part. 

The  treatment  was  commenced  September  7,  Avith  a daily  dose  of  12  grams,  and 
was  continued  until  November  1.  The  steer  shoAved  a pronounced  iodism,  but  the 
tumor  shrunk  only  very  little. 

Post-mortem,  Xovemder  29. — The  induration  covering  the  bony  swelling  contains  a 
few  centers  of  soft  granulomatous  tissue  the  size  of  hazelnuts.  The  internal  parts 
of  the  bone  were  a little  spongy,  but  contained  no  pus  cavities.  No  lesions  in  the 
lymphatic  glands  and  no  internal  lesions.  The  carcass  Avas  condemned. 

Nb.  4S042. 

Red  steer,  partly  dehorned;  received  August  80  from  Kansas  City. 

On  the  right  side  of  the  face,  1 inch  beloAv  the  eye,  is  located  a bony  hard  SAvelling 
the  size  of  a clinched  fist.  The  skin  that  covers  the  swelling  is  thick  and  in- 
durated. 

Treatment  Avas  commenced  September  1 with  a daily  dose  of  12  grams  and  contin- 
ued until  October  30,  with  proper  intervals.  The  tumor  remained  almost  unchanged, 
only  the  induration  in  the  skin  becoming  thinner. 

Post-mortem,  November  29. — The  internal  parts  of  the  bony  swelling  Avere  very 
spongy,  Avith  several  pockets  filled  with  soft  granulomatous  tissue,  but  Avithout  any 
pus.  A cord  of  white  connective  tissue  extended  from  the  center  of  the  SAvelling 
doAvn  to  the  socket  of  the  third  molar  in  the  upper  jaAV,  which  Avas  loose.  'Jlie 
lymph  glands  on  the  head  were  ail  sound.  No  internal  lesions.  Carcass  con- 
demned. 


Ab.  39978. 

Dark  red  steer,  horns;  received  August  28. 

( )n  the  right  side  of  the  face  a little  below  the  eye  there  is  a flat  bony  SAvelling  as 
large  as  the  palm  of  a hand,  and  protruding  about  one  inch.  The  skin  covering  the 
swelling  is  a little  indurated.  In  the  snbmaxillary  space  is  located  a hard  fibrous 
tumor  the  size  of  a donble  clinched  fist  lying  loose  in  the  connective  tissue  under  the 
skin. 

Treatment  Avas  commenced  August  30  Avith  a daily  dose  of  10  grams,  and  Avas  con- 
tinued until  October  15  Avith  proper  interA'^als.  The  bony  swelling  remained  un- 
changed, while  the  tumor  in  snbmaxillary  space  completely  disappeared. 
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Post-mortem,  November  29. — The  bony  swelling  contuiued  a few  centers  with  soft 
tissue,  hut  no  pus.  No  traces  of  the  other  tumor  left.  Lymph  glands  on  head  sound. 
In  the  left  lung  was  a hbrous  induration  the  size  of  a hen’s  egg,  containing  several 
small  pockets  filled  with  pus  and  soft  tissue.  Microscopical  examination  proved 
them  to  be  actinomycomas.  Carcass  was  condemned. 

No.  48510. 

Red  steer,  hornless,  white  star;  received  Septembers. 

Immense  bony  swelling  of  lower  maxilla  on  right  side  with  large  ulcerating  gran- 
uloma on  lower  end.  Case  similar  to  No.  48087. 

Treatment  was  commenced  September  7 with  a daily  dose  of  15  grams  and  was 
continued  until  November  1 with  proper  intervals.  The  granuloma  dried  uji  and 
disapj)eared  altogether,  only  leaving  a large  contracted  cicatrix.  The  thick  indu- 
rations which  covered  the  bony  swelling  were  reduced  to  a thin  layer  of  connective 
tissue  half  an  inch  thick. 

Post-mortem,  November  29. — An  incision  through  the  bony  part  of  the  swelling  shows 
this  to  be  spongy.  In  the  lower  part  of  it,  just  inside  the  scar  left  by  the  granuloma, 
there  was  a large  sinus  the  size  of  a hen’s  egg,  and  filled  with  the  characteristic  soft 
red  tissue  with  the  small  yellow  spots  in.  No  pus  could  be  squeezed  out  of  the  cut 
surface.  The  rest  of  the  swelling  contained  neither  pus  nor  soft  tissue.  No  internal 
lesions.  Lymph  glands  on  head  sound.  Carcass  was  condemned. 

No.  48155. 

Black  steer,  hornless,  spotted,  white  star ; received  August  30  from  Kansas  City. 

All  the  left  side  of  the  face  from  the  eye  down  to  the  nose  is  immensely  swollen. 
The  swelling  is  hard  as  bone  and  the  covering  skin  is  thick  and  indurated.  Two  or 
three  fistulas  open  out  on  the  surface,  discharging  yellow  pus  containing  actiuomy- 
ces. 

Treatment  was  commenced  September  1 with  a daily  dose  of  15  grams,  and  was 
continued  until  October  20  with  proper  intervals.  By  this  time  the  tumor  had 
shrunk  to  its  capacity  the  fistulas  had  healed  up,  each  leaving  a small  contracted 
scar  which  remained  closed  until  the  steer  was  killed  six  weeks  later. 

Post-mortem,  November  29. — The  skin  is  closely  attached  to  the  bony  swelling.  An 
incision  through  the  bony  swelling  shows  the  internal  tissue  spongy,  but  contain- 
ing neither  pus  nor  soft  tissue.  The  lymph  glands  on  the  head  were  sound  and  no 
internal  lesions  found.  The  carcass  was  condemned. 

No.  39972. 

Red  steer,  horns,  received  August  28,  1892;  symptoms  and  treatment  exactly  like 
above  number  (481.55). 

Post-mortem,  November  29. — The  internal  spongy  part  of  the  bony  swelling  con- 
tained a pocket  the  size  of  a robin’s  egg  filled  with  pus.  In  the  fibrous  covering  of 
the  bone  there  were  a few  centers  of  soft  tissue  the  size  of  beans.  Lymph  glands 
on  head  sound.  No  internal  lesions.  Carcass  condemned. 

No.  39953. 

Roan  steer,  horns;  received  August  28. — On  the  right  side  of  the  face,  2 inches 
below  the  eye  there  is  a hard  bony  swelling  the  size  of  a goose  egg.  In  the  loose 
connective  tissue  in  the  submaxillary  space  is  located  a hard  fibrous  tumor  as  large 
as  a clinched  fist. 

Treatment  was  commenced  August  30  with  a daily  <lose  of  10  grams,  and  was  con- 
tinued until  October  7,  with  proper  intervals.  By  tills  time  tUo  tqmqr  in  the  sub- 
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maxillary  space  had  completely  disappeared,  while  the  bony  swelling  remained  al- 
most unchanged. 

Post-mortem,  Nm^cmher  29. — No  traces  of  the  fibrous  tumor  left.  Surrounding 
lymph  glands  all  sound.  An  incision  through  the  bony  swelling  proved  it  to  be 
spongj^  with  numerous  centers  of  soft  tissue.  No  internal  lesions.  Carcass  was  con- 
demned. 


No.  39955. 

White  steer,  rudiments  of  horns;  received  August  28. 

Large  fibrous,  bony  swelling  of  left  lower  jaw,  with  ulcerating  granuloma  4 to  5 
inches  in  diameter.  (See  No.  545524.)  On  the  right  side  of  the  face  a couple  of 
inches  below  the  eye  there  is  a small,  flat,  bony  swelling. 

Treatment  was  commenced  August  30  with  a daily  dose  of  12  grams  and  was  con- 
tinued until  October  25,  with  proper  intervals.  The  fibrous  part  of  the  tumefaction 
shrunk  almost  entirely  and  the  granuloma  dried  up  and  disappeared,  leaving  a con- 
tracted scar  not  larger  than  a silver  dollar.  The  steer  showed  pronounced  iodism. 

Post-mortem,  November  29. — No  traces  of  actino  in  the  thin  fibrous  cover  of  the  bony 
swelling.  This  one,  however,  contained  several  cavities  filled  with  soft  tissue  and 
pus.  The  small  bony  swelling  on  the  upper  jaw  was  solid  and  contained  no  traces 
of  the  disease.  The  lymph  glands  on  the  head  were  sound.  No  internal  lesions. 
Carcass  was  condemned. 


No.  531593. 

Spotted  brown  steer,  dehorned,  white  star;  received  August  22. 

Immense  fibrous  bony  swelling  of  left  lower  maxilla,  with  ulcerating  granuloma, 
5 to  7 inches  in  diameter.  (Case  similar  to  No.  545524.)  ® 

Treatment  was  commenced  August  24,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  October  25,  with  proper  intervals.  The  steer  showed  plain  symptoms 
of  iodism,  and  the  fibrous  parts  of  the  tumor  shrunk  considerably.  The  granuloma 
did  not  dry  up,  but  a piece  of  it,  about  one-third,  was  expelled  by  the  shrinking  of 
the  fibrous  surroundings.  Medicine  was  again  administered  for  two  weeks,  but 
without  any  noticeable  improvement. 

Post-mortem,  November  29. — The  thick  induration  in  the  skin  on  the  bony  swelling 
contained  several  centers  of  soft  tissue  the  size  of  hazelnuts.  The  bony  part  of  the 
swelling  was  spongy,  with  numerous  pockets,  filled  with  j^us  and  soft  tissue.  The 
inside  of  the  right  lower  maxilla  was  slightly  affected  in  the  same  way.  The  lymph 
glands  on  the  head  were  sound.  No  internal  lesions.  Carcass  condemned. 

No.  545543. 

Red  steer,  hornless ; received  August  16. 

Immense  fibrous  bony  swelling  of  right  lower  maxilla,  with  ulcerating  granuloma 
5 to  6 inches  in  diameter.  (Case  similar  to  No.  545524.) 

Treatment  was  commenced  August  18,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  October  25,  with  proper  intervals.  By  this  time  the  granuloma  had 
dried  up  and  disappeared,  leaving  a white  contracted  cicatrix.  The  fibrous  parts  of 
the  swelling  had  also  shrunk  considerably.  The  steer  showed  pronounced  iodism. 

Post-mortem,  November  29. — The  bony  swelling  is  covered  by  a thin  layer  of  fibrous 
tissue.  The  internal  tissue  of  the  bone  is  spongy,  with  one  large  cavity  the  size  of 
a clinched  fist  filled  with  soft  tissue  which,  on  the  lower  part,  is  covered  by  the  scar 
left  from  the  external  granuloma.  No  pus  can  bo  s<iueezed  out  of  the  cut  surface. 
The  lymph  glands  on  the  head  were  all  sound.  No  internal  lesions.  Carcass  was 
-condemned. 
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No.  45591. 

Red  steer,  rudiments  of  Lorns  ; received  August  30  from  Kansas  City. 

Swelling  of  facial  Itones,  left  side  from  eye  to  nose,  with  ulcer  size  of  the  palm  of 
a hand  (see  No.  13091.5). 

Treatment  was  commenced  September  1 with  a daily  dose  of  12  grams  and  was 
contiimed  until  October  25  Avith  proper  intervals.  The  steer  showed  pronounced 
iodism.  The  nicer  dried  up,  only  leaving  a small  cicatrix.  The  fibrous  parts  of  the 
swelling  shrunk  almost  completely,  leaving  the  bony  part  covered  by  the  slightly 
indurated  skin. 

Post-mortem,  November  29. — The  bony  swelling  was  spongy  and  contained  several 
centers  of  soft  tissue,  but  no  pus.  The  lymph  glands  on  head  were  sound.  Small 
actinomycotic  tumor  in  the  lung.  Carcass  was  condemned. 

No.  29951. 

Red  steer,  large  horns,  white  stripe  across  forehead;  received  August  28,  1892. 

Immense  fibrous  bony  swelling  of  right  lower  maxilla.  (See  No.  545524.  ) Ulcerat- 
ing granuloma,  4 to  5 inches  in  diameter. 

Treatment  was  commenced  August  30  with  a daily  dose  of  15  grams  and  was  con- 
tinued until  October  25  Avi  th  proper  intervals.  The  steer  showed  pronounced  iodism, 
and  the  fibrous  parts  of  the  tumor  shrunk  considerable.  The  granuloma  dried  up 
and  shrunk  to  the  size  of  a walnut. 

Post-mortem.  November  29. — The  fibrous  part  of  the  SAvelling  contained  several  cen- 
ters of  soft  tissue,  especially  in  the  loAver  part  around  the  scar  left  from  the  granu- 
loma. The  remaining  part  of  this  was  rather  hard  and  dry.  The  internal  tissue  of 
the  bone  jyas  spongy  with  a few  centers  of  soft  tissue  and  pockets  filled  Avith  pus. 
Just  inside  the  granuloma  Avas  a large  cavity  filled  Avith  soft  tissue.  The  lymph 
glands  on  head  were  sound.  No  internal  lesions.  Carcass  condemned. 

No.  39981. 

• Speckled  steer,  dehorned:  received  August  28. 

Immense  fibrous  bony  SAvelling  of  right  lower  jaw,  with  ulcerating  granuloma. 
(Case  similar  to  No.  545524.) 

Treatment  was  commenced  August  30,  with  a daily  dose  of  15  grams,  and  was  con- 
tinued until  NoAmmber  1 with  proper  intei'vals.  Though  the  steer  showed  a fair  de- 
gree of  iodism,  the  effect  of  the  medicine  on  the  tumefiictiou  was  scarcely  noticeable. 
The  granuloma  only  dried  up  around  the  edges,  but  continued  to  ulcerate  in  the  cen- 
tral part  of  the  surface,  with  a very  fetid  odor.  The  surrounding  fibrous  SAvelling 
shrunk  somewhat,  which  made  the  granuloma  appear  more  prominent  than  it  did 
originally.  In  spite  of  the  large  and  frequent  doses  of  medicine  no  further  improve- 
ment was  obtained. 

Post-mortem,  November  29. — The  head  had  been  removed  by  the  butchers  before  ex- 
amination. No  internal  lesions.  Carcass  Avas  condemned. 

No.  39966. 

Light  red  steer,  hornless;  received  August  28. 

On  the  right  lower  maxilla,  below  tlie  third  molar,  is  located  a hard  bony  SAvelling 
the  size  of  a goose  egg.  The  skin  covering  the  swelling  is  thick  and  indurated,  and 
closely  attached  to  the.  underlying  tissue. 

Treatment  was  cornmomanl  August  30,  with  a,  daily  dose  of  10  grains,  and  Avas  con- 
tinued until  October  15  with  ])roper  intervals.  The  lirst  two  Avoeks  the  swelling  in- 
creased considerably  in  size,  and  became  a trille  larger  than  a clinched  fist.  The 
dose  was  then  increased  to  12  grams,  and  later  on  to  15  grams,  but  in  spit(^  of  this  the 
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steer,  which  weighed  about  1,100  pounds  only  showed  obscure  symptoms  of  iodism. 
The  growth  of  the  tumor  was  checked,  but  it  did  not  shrink  any. 

Post-mortem,  Novem  ber  ^9. — The  head  of  the  steer  had  been  removed  by  the  butchers 
before  it  was  examined.  No  internal  lesions.  Carcass  condemned. 

No.  59805. 

Brindle  steer,  horns;  received  August  30,  from  Kansas  City. 

Extensive  swelling  of  facial  bones  on  right  side.  (Case  similar  to  No.  130915,  but 
without  granuloma). 

Treatment  was  commenced  September  1,  with  a daily  dose  of  15  grams,  and  was 
continued  until  November  1,  with  proper  intervals.  Steei*  showed  a pronounced 
iodism,  but  the  tumor  only  shrunk  very  little. 

Post-mortem,  November  29. — The  skin  covering  the  bony  swelling  was  thick  and  in- 
durated. The  internal  tissue  of  the  tumefaction  spongy  with  numerous  centers  of 
soft  tissue  and  pockets  filled  with  pus.  Lymph  glands  on  head  sound.  No  internal 
lesions.  Carcass  condemned. 


No.  39959. 

Red  steer,  hornless,  brindle  head  and  neck;  received  August  28. 

Immense  fibrous  bony  swelling  of  left  lower  jaw.  Ulcerating  granulopia  6 to  7 
inches  in  diameter,  and  2 to  3 inches  thick.  (Case  similar  to  No.  545524.) 

Treatment  was  commenced  August  30  with  a daily  dose  of  15  grams,  and  was  con- 
tinued until  October  25,  with  proper  intervals.  The  steer  showed  a pronounced 
iodism.  The  fibrous  part  of  the  tumor  shrunk  almost  entirely.  Granuloma  dried  up 
and  was  drawn  in.  By  November  12  it  had  disappeared,  only  leaving  a large  white 
contracted  cicatrix. 

Post-mortem,  November  29. — The  fibrous  parts  of  the  swelling  around  the  cicatrix 
contained  a few  centers  of  soft  tissue  the  size  of  hazel  nuts.  The  bony  swelling 
was  spongy  with  a few  pockets  containing  yellow  inodorous  pus.  Surrounding 
lymph  glands  were  sound.  No  internal  lesions.  The  carcass  was  condemned. 


No.  48043. 

Red  steer,  white  star,  hornless;  received  August  30,  from  Kansas  City. 

Bony  swelling  of  the  left  side  of  the  face,  from  the  eye  to  the  nose.  (Case  similar 
to  No.  130915.) 

Treatment  was  commenced  September  1,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  25th,  with  proper  intervals.  The  steer  showed  the  usual 
symptoms  of  iodism.  The  tumor  remained  unchanged  in  size,  only  the  thick  indu- 
rated skin  covering  it  became  a trifle  thinner. 

Post-mortem  November  29. — No  traces  of  actino  in.  the  indurated  skin.  The  internal 
tissue  of  the  bony  swelling  was  spongy,  and  contained  a few  centers  of  soft  tissue 
the  size  of  hazel  nuts.  The  lymph  glands  on  the  head  were  sound.  No  internal 
lesions.  Carcass  was  condemned. 

No.  45887. 

Red  steer,  hornless,  white  star;  received  September  5. 

Immense  fibrous  bony  swelling  of  left  lower  maxilla,  with  ulcerating  granuloma 
6 to  7 inches  in  diameter.  (See  545524.) 

Treatment  was  commenced  September  7 with  a daily  dose  of  12  grams,  and  was 
continued  until  October  25  with  proper  intervals.  Tlie  steer  showed  a pronounced 
iodism  and  the  granuloma  soon  began  to  dry  up  and  shrink,  and  finally  disappeared 
entirely.  The  thick  fibrous  induration  in  the  skin  was  reduced  considerably. 
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Post-mortem,  November  S9. — The  fibrous  tissue  on  the  lower  part  of  the  tumefaction 
inclosed  a few  small  centers  of  soft  tissue.  The  internal  parts  of  the  bony  swelling 
were  spongy,  with  several  pockets  and  centers  of  pus  and  soft  tissue.  One  of  these 
just  inside  the  scar  left  by  tlie  external  granuloma  was  the  size  of  a hen’s  egg.  The 
lymph  glands  on  the  head  were  sound.  No  internal  lesions.  Carcass  was  con- 
demned. 

No.  545544. 

Dark  red  steer,  white  face  and  rump;  received  August  16. 

Large  fibrous  bony  swelling  on  left  lower  maxilla  with  ulcerating  granuloma  4 to 
5 inches  in  diameter.  (See  No.  545524.) 

Treatment  was  commenced  August  18,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  1 with  proper  intervals.  The  steer  showed  no  symptoms  of 
iodism  and  the  tumor  improved  only  slowly.  The  granuloma  dried  up  and  shrunk 
slightly,  and  so  did  the  fibrous  parts  of  the  tumefaction.  Medicine  was  again  ad- 
ministered from  October  15  to  October  30,  by  which  time  the  granuloma  had  disap- 
peared and  the  swelling  had  been  reduced  considerably. 

Post-mortem,  November  29. — The  internal  parts  of  the  swelling  were  spongy  and 
contained  several  cavities  filled  with  soft  tissue,  one  of  which,  just  inside  the  cica- 
trix left  by  the  external  granuloma,  was  the  size  of  a walnut.  The  lymph  glands 
on  the  head  were  sound.  No  internal  lesions.  Carcass  condemned. 

No.  39983. 

Red  steer,  white  star,  hornless,  white  spot  on  shoulder;  received  August  28, 1892. 

Large  fibrous  bony  swelling  of  right  lower  maxilla  with  ulcerating  granploma  4 
to  5 inches  in  diameter.  (See  545524.) 

Treatment  was  commenced  August  30  with  a daily  dose  of  12  grams  and  was  con- 
tinued until  October  25,  with  proper  intervals.  The  steer  showed  a pronounced 
iodism,  the  granuloma  dried  up  and  disappeared,  and  the  fibrous  part  of  the  swelling 
was  reduced  considerably. 

Post-mortem,  November  29. — The  dense  fibrous  tissue  surrounding  the  scar  left  by 
the  granuloma  contained  a few  centers  of  soft  tissue,  the  internal  tissues  of  the 
bony  swelling  were  spongy  with  several  pockets  filled  with  soft  tissue,  one  of  them 
corresponding  to  the  cicatrix,  being  the  size  of  a hen’s  egg.  No  internal  lesions. 
Carcass  was  condemned. 


No.  131026. 

Light  roan  steer,  horns;  received  September  5. 

No.  131030. 

Speckled  steer,  red  head  and  neck ; received  September  5. 

Large,  fibrous,  bony  swelling  of  right  lower  maxilla  with  ulcerating  granuloma 
2 to  3 inches  in  diameter.  Treatment  was  commenced  September  7 with  a daily 
dose  of  12  grams,  and  was  continued  until  October  28,  with  proper  intervals. 
Both  steers  showed  a pronounced  iodism.  The  granuloma  dried  up  and  disappeared, 
and  the  fibrous  parts  shrunk  considerably. 

Post-mortem  November  29. — No.  131026.  Tlie  fibrous  covering  on  the  bony  swelling 
showed  no  traces  of  actinomycosis.  Tlie  internal  tissue  of  the  bone  was  spongy,  and 
contained  only  a few  small  centers  lilled  with  soft  tissue.  4'ho  lymph  glands  on  the 
head  were  sound.  No  internal  lesions.  As  the  steer  was  in  a very  poor  condition  the 
carcass  was  condemned. 

No.  131030.  The  librous  part  of  the  swelling  contained  several  centers  of  soft  tis- 
Bue.  The  internal  parts  of  the  bone  were  spongy,  and  contained  several  largo  pock- 
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ets  with  soft  tissue,  especially  just  inside  the  scar  left  by  the  external  granuloma. 
No  internal  lesions.  Carcass  was  condemned. 

Though  both  steers  showed  exactly  same  external  lesions,  and  received  exactly  the 
same  treatment  as  to  dose  of  medicine  and  length  of  time  administered,  and  though 
they  both  apparently  improved  equally,  the  post-mortem  examination  showed  that 
the  medicine  had  had  a much  stronger  effect  on  the  internal  parts  of  the  tumefac- 
tion on  the  first  one  than  on  the  other. 

JVo.  1S0905. 

Red  speckled  steer,  horns;  received  August  30  from  Kansas  City. 

Fibrous  bony  swelling  of  the  left  side  of  the  face  from  eye  to  nose.  (See  No. 
130915.) 

Treatment  commenced  September  1 with  a daily  dose  of  12  grams  and  was  contin- 
ued until  October  25,  with  proper  intervals. 

The  steer  showed  a pronounced  iodism  and  the  fibrous  parts  of  the  tumefaction 
shrunk  considerably,  leaving  the  bony  swelling  covered  by  the  slightly  indurated 
skin. 

Post-mortem,  November  29. — The  thin  fibrous  covering  of  the  bony  swelling  contained 
a few  small  centers  of  soft  tissue.  The  internal  tissue  of  the  bone  was  spongy  and 
contained  several  pockets  filled  with  soft  tissue  and  pus.  The  lymph  glands  on  the 
head  were  sound.  No  internal  lesions.  Carcass  was  condemned. 

No.  48089. 

Red  steer,  hornless;  received  August  30  from  Kansas  City. 

Immense  swelling  of  the  facial  bones  on  right  side  from  eye  to  nose.  The  covering 
skin  is  very  thick  and  indurated.  On  the  most  prominent  part,  3 inches  below  the 
eye,  is  located  an  ulcer,  4 to  5 inches  in  diameter.  (Case  similar  to  130915.) 

Treatment  was  commenced  September  1 with  a daily  dose  of  15  grams  and  was 
continued  until  October  25,  with  proper  intervals.  The  steer  showed  a pronounced 
iodism  and  the  fibrous  parts  of  the  swelling  were  reduced  considerably,  while  the 
ulcer  dried  up  and  became  covered  with  epidermis,  leaving  three  small  fistulous 
openings,  which  soon  afterwards  closed  up. 

Post-mortem,  November  29. — Slight  traces  of  soft  tissue  centers  left  in  the  indurated 
skin.  The  internal  tissues  of  the  bony  swelling  were  spongy,  but  contained  only  a 
very  few  cavities,  filled  with  soft  tissue.  The  lymph  glands  on  head  were  sound.  No 
internal  lesions.  Carcass  was  condemned. 

No.  545764. 

Red  steer,  white  star,  small  horns ; received  August  16,  1892. 

The  right  lower  maxilla  is  swollen  from  the  mouth  to  the  neck.  The  swelling  is 
hard  as  bone  near  the  mouth,  while  the  posterior  parts  are  soft. 

Treatment  was  commenced  August  18  with  a daily  dose  of  10  grams,  and  was 
continued  until  September  12,  when  the  soft  parts  of  the  swelling  had  disappeared, 
leaving  a hard,  bony  tumor  the  size  of  a clinched  fist  on  the  lower  edge  of  the 
under  jaw  near  the  chin. 

The  treatment  was  again  commenced  October  10  and  continued  until  November 
15,  with  proper  intervals,  but  apparently  without  further  improvement  in  the  size 
of  the  tumor.  The  steer  being  in  a rather  poor  condition  was  not  killed  with  the 
first  lot  slaughtered  on  November  29. 

Post-mortem,  January  27,  1893. — In  right  lower  maxilla  is  a bony  swelling  the  size 
of  a goose  egg.  A section  through  this  shows  it  to  consist  of  compact  bone,  which 
around  the  dental  canal  is  spongy,  and  contained  a little  pus.  The  fifth  molar  was 
decayed.  No  internal  lesions.  Carcass  passed  as  sound. 
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No.  130926. 

Wliite  speckled  cow,  short  horns:  received  September  12,  1892. 

In  the  sublaryngeal  space,  on  the  right  side,  is  located  a hard,  fibrous  tumor  the 
size  of  a double  clinched  fist  lying  loose  in  the  connective  tissue  under  the  skin. 

Treatment  was  commenced  September  14  with  a daily  dose  of  10  grams,  and  was 
continued  until  October  20,  when  the  tumor  had  shrunk  to  the  size  of  a hen’s  egg. 

Medicine  was  again  administered  from  November  13  till  January  25  with  one  dose 
twice  a week,  which  removed  the  last  traces  of  the  tumor. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  left.  A few  small  hard 
nodules  in  the  wall  of  the  small  intestines.  Lungs  and  liver  sound.  Carcass  passed 
as  sound. 

No.  545750. 

White  speckled  steer,  with  horns;  received  August  16,  1892. 

The  right  upper  maxilla  a little  below  the  eye  is  swollen  considerably.  The  cover- 
ing layer  of  the  swelling  is  fibrous,  the  deeper  parts  bony.  In  sublingual  space  is 
located  a hard,  fibrous  tumor  the  size  of  a clinched  fist. 

Treatment  was  commenced  August  18  with  a daily  dose  of  10  grams,  and  was 
continued  until  October  2 at  proper  intervals.  this  time  the  tumor  in  sublingual 
space  had  disappeared,  while  the  other  one  had  grown  considerally  smaller.  From 
November  1 until  January  25  medicine  was  given  about  twice  a week,  only  reducing 
the  swelling  a little. 

Post-mortem,  January  27,  1893. — No  traces  of  actino  in  the  fibrous  covering  on  the 
bony  swelling.  This,  however,  is  completely  filled  with  actinomycotic  new  forma- 
tions which  extend  into  the  maxillary  sinus,  and  from  here  into  the  nasal  fossa, 
where  it  may  be  felt  by  inserting  a finger  through  the  nostril. 

Pleuritic  adhesions  in  right  lung.  Internal  organs  sound.  Carcass  condemned. 

No.  48071. 

Red-spotted  steer,  hornless ; received  August  30,  1892,  from  Kansas  City. 

In  right  parotid  region  is  located  a hard,  fibrous  tumor  the  size  of  a goose  egg,  and 
a similar  one  is  seen  in  sublaryngeal  region  on  same  side. 

Treatment  was  commenced  September  1,  with  a daily  dose  of  10  grams,  and  was 
continued  until  October  10,  with  proper  intervals,  by  which  time  the  steer  was 
regarded  as  cured. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumors  loft.  A few  small  hard  no- 
dules in  the  wall  of  the  small  intestines.  Anterior  lobes  of  both  lungs  adherent  to 
pericardium.  Carcass  passed  as  sound. 

No.  480496. 

Dark  red  steer,  dehorned;  received  August  16, 1892. 

On  both  cheeks  are  located  four  to  five  small  hard  tumors  the  size  of  walnuts,  and 
in  sublaryngeal  space  one  the  size  of  a double  clinched  fist. 

Treatment  was  commenced  August  18  with  a daily  dose  of  10  grams,  and  was  cou- 
tinueil  until  October  7,  with  pro[>er  intervals,  by  which  time  all  the  smalhir  tumors 
had  disappeared  and  the  largest  one  had  shrunk  to  the  size  of  a lien’s  egg.  Medi- 
cine was  again  administered  from  November  1 to  November  20,  and  soon  afterwards 
the  steer  was  cured. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumors  left.  A few  small  nodules 
in  the  wall  of  the  small  intestines.  Other  internal  organs  sound.  Carcass  passed 
as  sound. 
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No.  6. 

No  ta".  Dark  rod  steer  with  horns,  white  belly,  white  spot  on  flank. 

The  steer  has  been  under  treatment  for  the  last  three  mouths,  though  not  steadily. 

It  had  a fibrous  tumor  under  the  throat  as  big  as  a child’s  head. 

At  the  post-mortem  examination  on  January  27,  1893,  no  traces  of  the  disease  were 
found,  and  the  carcass  was  passed  as  sound. 

No.  25875. 

White  steer,  hornless ; received  September  12,  1892. 

In  left  parotid  and  sublaryngeal  region  is  located  a fibrous  tumor  the  size  of  a 
child’s  head.  The  covering  skin  is  connected  with  the  tumor. 

Treatment  was  commenced  September  14  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  20,  when  the  tumor  had  shrunk  to  the  size  of  a goose  egg. 

From  November  20  to  January  25  medicine  was  again  administered.  The  steer 
showed  a pronounced  iodism  under  the  whole  treatment. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  left,  except  a fibrous  indura- 
tion in  the  skin  where  the  tumor  had  been  located.  No  internal  lesions.  Carcass 
passed  as  sound. 

No.  59137. 

Red  Hereford  steer,  white  head  and  shoulder;  receiv^ed  August  28,  1892. 
vin  left  parotid  region  are  located  two  tumors,  the  size  of  a hen’s  egg.  Under  the 
throat,  a similar  one,  the  size  of  a double-clinched  fist. 

Treatment  was  commenced  August  30,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  October  25,  when  all  three  tumors  disappeared,  with  the  exception  of  a 
little  induration  in  the  skin. 

Post-mortem,  January  27,  1893. — Submaxillary  glands  a little  swollen,  but  sound. 
The  skin  in  parotid  region  and  under  the  throat  fibrous  and  indurated.  No  internal 
lesions.  Carcass  passed  as  sound. 

No.  45957. 

Red  steer,  white  breast  and  back ; received  September  5,  l892. 

In  sublaryngeal  space  on  right  side  is  located  a fibrous  tumor,  the  size  of  a ehild’s 
head. 

Treatment  was  commenced  September  7,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  10,  with  proper  intervals.  By  this  time  an  abscess  had 
formed,  which  was  opened,  and  four  to  five  ounces  of  good  yellow  pus  evacuated. 
The  tumor  had  shrunk  considerably  in  size.  Medicine  was  again  administered  from 
November  15  till  January  20.  The  steer  showed  pronounced  iodism,  and  the  tumor 
shrunk  rapidly. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  left  except  a 1-inch 
thick  fibrous  induration  in  the  skin.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  130914. 

Red  steer,  white  face  and  belly,  with  horns;  received  August  30,  from  Kansas 
City. 

In  sublaryngeal  space  is  located  a hard,  fibrous  tumor,  the  size  of  a child’s  head. 
Inside  the  lips  are  located  several  small  granulomas. 

Treatment  was  commenced  September  1,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  15,  with  proper  intervals.  The  granulomas  in  the  mouth 
disappeared  after  two  week’s  treatment,  and  the  tumor  under  the  throat  shrunk  rap- 
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idly,  the  steer  showing  a pronounced  lodism.  Medicine  was  again  administered  from 
November  1 until  November  20,  when  the  steer  was  regarded  as  cured,  though  it  was 
ilia  rather  poor  condition. 

Po8t-mortevi,  Januarij  27,  1893. — Postidiaryngeal  glands  indurated.  No  internal 
lesions.  Carcass  passed  as  sound. 


No.  533770. 

Red  steer,  white  forehead  and  jaws,  hornless;  received  August  22,  1892. 

In  right  parotid  region,  just  below  the  ear,  is  located  a hhrous  tumor  the  size  of  a 
clinched  fist.  In  sublaryngeal  space  a similar  tumor,  the  size  of  a child’s  head. 

Treatment  was  commenced  August  24,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  October  20,  with  proper  intervals.  By  this  time  the  tumor  in  parotid 
region  had  disappeared,  and  the  other  one  shrunk  to  the  size  of  a goose  egg.  Medi- 
cine was  again  administered  from  November  9 until  January  10,  when  this  tumor 
had  almost  disappeared. 

Post  mortem,  January  27,  1893. — No  traces  of  the  tumor  left  except  a fibrous  indu- 
ration in  the  skin.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  39995. 

Roan  steer,  hornless ; received  August  28,  1892. 

In  sublaryngeal  region  is  located  a hard,  fibrous  tumor  the  size  of  a cocoanut. 

Treatment  was  commenced  on  August  30,  with  a daily  dose  of  12  grains,  and  contin- 
ued until  October  20.  The  steer  showed  no  symptoms  of  iodism,  and  the  tumor  re- 
mained almost  unchanged.  Treatment  was  continued  from  November  10  until  Jan- 
uary 20,  but  the  tumor  only  shrunk  very  little. 

Post-mortem,  January  27, 1893. — Under  the  throat  is  located  a fibrous  tumor,  the  size 
of  a child’s  head,  containing  several  large  centers  of  soft  tissue  and  pus.  The  lymph 
glands  on  head  sound.  In  the  wall  of  the  small  intestines  were  located  a few  small 
nodules.  Carcass  condemned. 

No.  39969. 

Strawberry  roan  steer,  dehorned;  received  August  28,  1892. 

In  left  sublaryngeal  space  is  located  a fibrous  tumor  the  size  of  a double  clinched 
fist,  and  on  the  middle  of  the  left  cheek  is  a similar  one  the  size  of  a goose  egg. 

Ireatment  was  commenced  August  30,  with  a daily  dose  of  10  grams,  and  was  con- 
tinued until  October  15,  with  proper  intervals.  By  this  time  the  tumor  on  the  cheek 
had  almost  disappeared,  and  the  other  one  grown  considerably  smaller.  Medicine 
Avas  again  administered  from  November  12  till  January  15,  when  the  steer  was  re- 
garded as  cured.  The  steer  showed  only  slight  symptoms  of  iodism. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumors  left.  No  internal  lesions. 
Carcass  passed  as  sound. 

No.  545511. 

Light  red  steer,  deliorned;  received  August  16, 1892. 

Ill  sublaryngeal  s])acc,  on  left  side,  is  located  a tumor  the  size  of  a child’s  head.  On 
the  lower  part  of  the  tumor  extends  through  the  skin  an  ulcerating  granuloma,  the 
size  of  a hen’s  egg. 

Treatment  was  commenced  August  18,  with  a daily  dose  of  12  grams,  and  was  con- 
tinued until  October  7,  with  proper  intervals.  The  steer  showed  no  symptoms  of 
iodism,  and  the  tumor  shrunk  only  slowly,  while  the  granuloma  showed  no  inclina- 
tion to  dry  up.  From  November  9 the  treatment  was  again  eommenced,  and  this 
time  with  better  effect.  The  dose  was  increased  to  15  grams.  The  tumor  shrunk 
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completely,  and  the  grannloma  dried  up.  January  5 tlie  treatment  was  discontinued, 
and  two  weeks  later  the  steer  was  regarded  as  cured. 

Post-mortem,  January  27,  1893. — No  traces  of  tumor  left,  except  a white  cicatrix  in 
the  skin.  Left  postpharyngeal  lymph  gland  considerably  swollen,  containing  sev- 
eral small  pus  centers.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  130921. 

Red  steer,  hornless ; received  September  5, 1892. 

In  right  parotid  region  is  located  a fibrous  tumor  the  size  of  a double-clinched 
fist,  a similar  one  under  the  throat,  the  size  of  a child's  head,  and  another  in  left  pa- 
rotid region,  the  size  of  a goose  egg. 

Treatment  was  commenced  September  7,  with  a daily  dose  of  12  grams,  and  was 
continued  until  November  10,  with  proper  intervals.  The  steer  showed  a pro- 
nounced iodism,  and  the  tumors  shrunk  rapidly.  When  the  treatment  was  discon- 
tinued, there  only  remained  slight  traces  of  the  tumors,  which  disappeared  soon  after- 
wards. 

Post-mortem,  January  27,  1893. — No  traces  of  tumors  left.  No  internal  lesions. 
Carcass  passed  as  sound. 

No.  39965. 

Red  steer,  white  face  and  stomach;  received  August  28, 1892. 

In  right  parotid  region  is  located  a hard,  fibrous  tumor,  the  size  of  a double-clinched 
fist,  lying  loose  in  the  connective  tissue  under  the  skin. 

Treatment  was  commenced  August  30,  with  a daily  dose  of  10  grams,  and  was  con- 
tinued until  October  20,  with  proper  intervals.  By  this  time  the  tumor  had  almost 
disappeared,  the  steer  showing  a pronounced  iodism.  November  17  a new  tunaor 
began  to  form  on  the  opposite  side,  and  medicine  was  again  administered  until  De- 
cember 20,  when  the  steer  was  regarded  as  cured. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  left.  No  internal  lesions. 
Carcass  passed  as  sound. 


No.  25364. 

Dark  red  steer,  horns;  received  September  12,  1892. 

Under  the  throat  on  left  side  is  located  a hard,  fibrous  tumor  the  size  of  a big 
child's  head,  lying  loose  in  the  connective  tissue  under  the  skin. 

Treatment  was  commenced  September  14  with  a daily  dose  of  12  grams  and  was 
continued  until  October  20.  The  steer  showed  only  slight  symptoms  of  iodism  and 
the  tumor  shrank  slowly.  November  10  the  tumor  had  the  size  of  a clinched  fist, 
and  medicine  was  again  administered  until  December  12,  when  only  a small  bunch 
was  left  under  the  skin,  which  disappeared  soon  afterwards. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  left  except  a thick  fibrous 
induration  in  the  skin.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  131004. 

Dark-red  steer,  roan  face,  hornless ; received  September  5, 1892. 

In  sublaryugeal  space  is  located  a tumor  the  size  of  a child’s  head.  On  the  lower 
end  of  this  there  is  a granuloma  about  2 inches  in  diameter. 

Treatment  w'as  commenced  on  September  7 with  a daily  dose  of  12  grams  and 
was  continued  until  October  7,  when  the  granuloma  had  dried  up  and  the  tumor 
shrunk  to  the  size  of  a goose  egg.  November  5 the  granuloma  began  to  grow  again, 
and  medicine  was  administered  until  December  12,  when  the  steer  was  regarded  as 
cured.  The  animal  showed  a pronounced  iodism  under  the  treatment. 
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Post-mortem,,  Jamiarij  27,  1893. — No  traces  of  tumor  left,  except  a white  contracted 
cicatrix  on  the  slightly  indurated  skin.  No  internal  lesions.  Carcass  passed  as 
sound. 

No.  19, 

No  tag.  Red  steer,  horns. 

On  post-mortem  examination,  January  27,  1893,  there  was  found  no  trace  of  actin- 
omycosis, except  a fibrous  induration  in  the  skin  under  the  throat. 

No.  20, 

No  tag.  Same  as  above.  ' 

Both  carcasses  passed  as  sound. 

No.  534838, 

Dark-red  steer,  white  forehead,  hornless ; received  August  16,  1892. 

In  left  parotid  region,  just  below  the  ear,  is  located  a hard,  fibrous  tumor  the  size 
of  a hen’s  egg,  and  below  this  one,  in  the  sublaryngeal  region,  another  the  size  of  a 
child’s  head. 

Treatment  commenced  August  18  with  a daily  dose  of  ten  grams  and  was  contin- 
ued until  October  23,  with  proper  intervals.  The  steer  showed  a slight  iodism,  and 
when  the  treatment  was  stopped  the  smaller  tumor  had  disappeared  and  the  larger 
one  shrunk  to  the  size  of  a walnut,  but  covered  by  a very  thick,  fibrous  induration  in 
the  skin.  Medicine  was  therefore  commenced  again  on  November  10  and  continued 
until  December  20,  with  two  doses  per  week.  By  this  time  the  steer  was  regarded 
as  cured. 

Post-mortem,  January  27,  1893. — The  skin  in  the  parotid  region  slightly  indurated. 
No  traces  of  the  tumors  left.  No  interual  lesions.  Carcass  passed  as  sound. 

No.  47988. 

Red  steer,  hornless;  received  August  30  from  Kansas  City. 

Flat,  fibrous,  bony  swelling  on  left  upper  maxilla,  with  a granulating  ulcer  3 ' 
inches  in  diameter. 

Treatment  was  commenced  Sej)tember  1 with  a daily  dose  of  12  grams  and  was 
continued  until  October  20,  when  the  fibrous  parts  of  the  swelling  had  disappeared 
and  the  ulcer  dried  up,  leaving  only  a small  white  cicatrix.  November  10  this 
broke  open  again,  and  medicine  was  again  administered  for  four  weeks.  The  steer 
showed  a pronounced  iodism  under  the  treatment. 

Post-mortem,  January  27,  1893. — The  superior  maxilla  slightly  swollen.  The  max- 
illary sinus  contains  a little  granulomatous  tissue  of  a rather  solid  character,  and  not 
containing  any  pus.  The  lymph  glands  on  head  sound.  No  internal  lesions.  Car- 
cass passed  as  sound. 

No.  68000. 

Red  steer,  white  face,  horns ; received  August  22,  1892. 

In  left  parotid  region,  just  below  the  ear,  is  located  a hard,  fibrous  tumor  the  size 
of  a double  clinched  fist.  In  submaxillary  space  is  a similar  one  the  size  of  a child’s 
head. 

Treatment  was  commenced  August  24  with  a daily  dose  of  12  grams  and  was  con- 
tinued until  October  7,  with  proper  intervals.  By  this  time  an  abscess  had  formed 
in  the  tumor  below  the  ear,  which  was  opened,  and  a few  ounces  of  pus  evacuated, 
after  which  the  tumor  rapidly  disappeared.  As  the  steer  got  sore  feet  from  standing 
on  the  hard  floor,  he  was  turned  out,  and  not  taken  in  again  before  October  25.  My 
this  time  the  tumor  under  the  jaw  had  shrunk  to  the  size  of  a hen’s  egg  and  medi- 


APPENDIX. 


75 


cine  was  again  administered  two  weeks.  Shortly  afterwards  the  steer  was  regarded 
as  cured. 

Post-mortem,  January  27,  1893.— traces  of  the  tumors  left.  No  internal  lesions. 
Carcass  passed  as  sound. 


No.  39958. 

Red  steer,  white  star,  hornless ; received  August  28,  1892. 

In  sublaryngeal  space  on  left  side  is  located  a fibrous  tumor  the  size  of  a large  child^s 
head.  The  superior  maxilla  on  same  side  is  a little  swollen. 

Treatment  was  commenced  on  August  30  with  a daily  dose  of  12  grams  and  was 
continued  until  October  28,  with  proper  intervals.  The  steer  showed  only  slight 
symptoms  of  iodism,  but  the  tumor  had  by  this  time  shrunk  to  the  size  of  a goose  egg, 
while  the  swelling  on  the  upper  jaw  remained  unchanged.  From  November  15  until 
December  29  medicine  was  again  administered  in  doses,  two  or  three  times  a week, 
and  the  remaining  part  of  the  tumor  disappeared  slowly. 

Post-mortem,  January  27, 1893. — The  superior  maxilla  above  the  third  molar  slightlj' 
swollen.  By  opening  the  maxillary  sinus  is  seen  a bony  new  formation,  the  form 
and  size  of  a cherry,  extending  from  the  socket  of  the  molar  up  into  the  sinus.  It 
contained  granulomatous  tissue,  but  no  pus.  No  traces  left  of  the  tumor  under  the 
jaw.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  25. 

No  tag.  Red  steer,  white  star,  horns. 

Left  lower  maxilla  swollen  to  the  size  of  a double  clinched  fist. 

At  the  post-mortem  examination  on  January  27  the  swelling  proved  to  be  spongy, 
filled  with  granulomatous  tissue  ai\d  pus.  In  the  wall  of  the  small  intestines  were 
a few  small  nodules.  The  carcass  was  condemned. 

No.  39968. 

Black  steer,  white  star,  hornless;  received  August  28,  1892. 

In  left  sublaryngeal  region  is  located  a hard,  fibrous  tumor  the  size  of  a child's 
head. 

Treatment  was  commenced  on  August  30  with  a daily  dose  of  12  grams  and  was 
continued  until  October  15,  with  proper  intervals  The  steer  showed  a pronounced 
iodism,  and  the  tumor  shrunk  until  about  one-third  of  its  original  size.  From  No- 
vember 10  until  January  15  medicine  was  given  about  twice  a week,  and  the  tumor 
disappeared  completely. 

Post-mortem,  January  27, 1893. — No  traces  of  the  tumor  left.  A few  small  nodules  in 
the  wall  of  the  small  intestines.  The  carcass  was  pjissed  as  sound. 

No.  39973. 

Red  speckled  steer,  horns;  received  August  28,  1892. 

In  left  parotid  and  sublaryngeal  region  is  located  a large,  rather  soft  tumor  the 
size  of  a cocoanut.  On  the  left  cheek  there  is  a very  hard,  fibrous  tumor  the  size  of 
a hen's  egg. 

Treatment  was  commenced  on  August  30  with  a daily  dose  of  12  grams  and  was 
continued  until  October  20,  with  proper  intervals.  The  little,  hard  tumor  on  the 
cheek  disappeared  remarkably  fast,  in  about  two  or  three  weeks,  and  the  larger  one 
also  shrunk  considerably,  the  steer  showing  a well-pronounced  iodism.  From  De- 
cember 5 until  January  20  medicine  was  again  administered  and  the  tumor  shrunk 
to  the  size  of  a hen's  egg. 

Post-mortem,  January  27, 1893. — In  left  parotid  region  is  found  a fibrous  induration 
the  size  of  a hen's  egg.  It  contained  traces  of  soft  tissue.  No  internal  lesions. 
Carcass  passed  as  sound. 
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Xo.  131017. 

Dark  red  steer,  horns,  received  September  5,  1892. 

In  sublaryiigeal  region,  on  the  left  side  is  located  a hard,  fibrous  tumor,  the  size 
of  a double  clinched  fist.  On  the  lower  end  of  it  there  is  a white  contracted  scar, 
3 to  4 inches  in  diameter. 

Treatment  was  commenced  September  7,  with  a daily  dose  of  ten  grams,  and  con- 
tinued until  October  20.  The  tumor  shrunk  to  about  half  its  original  size,  but  the 
thick  indurations  in  the  skin  did  not  improve  very  much.  From  December  5,  to 
January  15,  medicine  was  given  every  second  day,  and  the  tumor  shrunk  constantly 
but  slowly. 

Post-mortem,  January  27,  1892. — The  skin  under  the  throat  indurated  and  about 
1 inch  thick.  No  traces  of  the  tumor  left,  no  internal  lesions.  Carcass  passed  as 
sound. 

No.  59146. 

Red  steer,  white  brisket,  hornless;  received  August  28,  1892. 

In  sublaryngeal  region  on  right  side  is  located  a fibrous  tumor  the  size  of  a child’s 
head. 

Treatment  was  commenced  August  30,  with  a daily  dose  of  12  grams,  and  wks  con- 
tinued until  October  15.  The  steer  showed  very  little  iodism,  and  the  tumor  only 
shrunk  to  about  half  the  original  size.  From  November  10  until  January  15  medicine 
was  given  about  every  second  day,  the  tumor  going  down  slowly. 

Post-mortem,  January  27,  1893. — In  connective  tissue  under  the  throat  is  located  a 
fibrous  tumor  the  size  of  a small  hen’s  egg.  It  contains  a few  centers  of  soft  tissue 
of  a rather  dense  character.  The  left  sublaryngeal  lymph-gland  swollen  to  about 
double  its  size,  containing  several  small  pus  foci.  A few  small  nodules  in  the  wall 
of  the  small  intestines.  No  other  internal  lesions.  Carcass  passed  as  sound. 

No.  25886. 

Red  steer,  white  spot  on  each  shoulder,  horns ; received  September  12,  1892, 

In  sublaryngeal  region',  on  right  side,  is  located  a hard,  fibrous  tumor  the  size  of  a 
cocoauut.  From  its  lower  surface  depends  a cylindrical  granuloma,  3 inches  thick, 
covered  with  thin  epidermis,  and  5 to  6 inches  long. 

Treatment  was  commenced  on  September  14,  with  a daily  dose  of  12  grams.  The 
fibrous  tumor  shrunk  very  rapidly,  but  the  granuloma  remained  almost  unchanged. 
On  November  20  the  large  fibrous  tumor  had  disappeared  completely,  leaving  the 
granuloma  hanging  loose  from  the  skin,  with  no  connection  with  the  underlying 
tissue.  It  had  by  this  time  shrunk  about  3 inches,  and  had  the  form  and  size  of  a 
goose  egg,  attached  with  the  broad  end  to  the  skin,  and  was  now  of  an  almost  fibrous 
character. 

Post-mortem,  January  27,  1893. — No  notes  taken  about  the  granuloma,  which  has 
been  left  in  the  skin  and  overlooked.  Lymph  gland  on  head  sound.  No  internal 
lesions.  Carcass  passed  as  sound. 

No.  131033. 

Red  steer,  white  star,  and  spot  on  shoulder  and  hip,  horns;  received  September 
5,  1892. 

In  sublaryngeral  space  on  right  side,  is  located  a tumor  the  size  of  a double  clinched 
fist. 

Treatment  was  commenced  on  September  7,  with  a dose  of  10  grams,  and  was 
continue*!  until  October  15,  when  the  tumor  liad  disappeare*!.  About  October  25 
tlie  re8])iration  became  accompanied  by  a snoring  sound.  Tbo  breathing  was  ex- 
tnmiely  difiicult,  the  steer’s  appetite  failed,  and  it  lost  rai)idly  in  llesh,  and  stood 
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with  the  head  stretched  forward,  with  staring  eyes.  Medicine  was  at  once  adminis- 
tered in  doses  of  15  grams  a day,  and  with  good  success.  In  less  than  a week 
the  respiration  became  almost  normal,  the  steer  regained  its  appetite,  and  soon 
picked  up  in  flesh  again.  Above  the  pharynx  could  be  felt  a tumor  the  size  of  a goose 
egg.  Medicine  was  then  given  in  doses  of  10  grams  about  every  second  day,  and 
December  10th  the  steer  was  regarded  as  cured. 

Post-mortem,  January  27,  1893. — Right  postpharyngeal  lymph  gland  swollen  to 
about  three  times  its  original  size,  containing  a few  small  pus  foci.  No  internal 
lesions.  Carcass  passed  as  sound. 


No.  39982. 

Roan  steer,  white  brisket,  hornless;  received  August  28,  1892. 

In  the  loose  connective  tissue  in  the  submaxillary  space,  are  located  four  hard, 
flbrous  tumors,  the  size  of  goose  eggs.  Two  similar  ones  of  the  same  size  are  located 
in  the  left  parotid  region. 

Treatment  was  commenced  on  August  30,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  20.  The  steer  showed  no  symptoms  of  iodism  and  the  tumors 
had  only  shrunk  a little.  From  November  12  the  medicine  was  given  again,  and  the 
tumors  now  improved  faster.  January  15,  the  steer  was  regarded  as  cured. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumors  left.  No  internal  lesions. 
Carcass  passed  as  sound. 

No.  S3. 

No  tag,  N.  M.  Spotted  dehorned  steer. 

Post-mortem,  January  27,  1893. — In  the  left  parotid'rcgion  was  located  a fibrous 
tumor  the  size  of  a double  clinched  fist.  It  was  closely  covered  by  the  skin  and 
contained  several  centers  of  soft  granulomatous  tissue,  out  of  which  pus  drops 
might  be  squeezed. 

No  internal  lesions.  Carcass  condemned. 

No.  39970. 

Dark  red  steer,  horns ; received  August  28,  1892. 

In  sublaryngeal  space,  on  right  side,  is  located  a fibrous  tumor  the  size  of  a child’s 
head,  on  the  lower  surface  of  which  is  located  a granuloma  3 to  4 inches  in  diameter. 
In  parotid  region  on  same  side  there  is  a similar  one,  the  size  of  a goose  egg. 

Treatment  was  commenced  on  August  30  with  a daily  dose  of  12  grams  and  was 
continued  until  October  28,  but  with  little  success.  The  steer  showed  no  symptoms 
of  iodism,  and  the  tumors  remained  almost  unchanged,  and  the  granuloma  showed 
no  tendency  to  dry  up.  Medicine  was  again  administered  from  November  10  until 
January  15,  but  Ihe  tumors  only  shrunk  to  about  half  their  original  size  and  the 
granuloma  became  a little  smaller. 

Post-mortem,  January  27,  1893. — In  sublaryngeal  region  is  located  a hard,  fibrous 
tumor  the  size  of  a double  clinched  fist,  containing  numerous  pockets  and  centers 
filled  with  soft  granulomatous  tissue  and  pus.  In  parotid  region  a fibrous  indura- 
tion the  size  of  a walnut.  Lymph  glands  on  head  sound.  No  internal  lesions. 
Carcass  condemned. 

No.  35. 

No  tag,  N.  M.  Red  de  horned  steer,  white  star  in  forehead,  stripes  on  shoulder, 
white  belly. 

Post-mortem,  January  27, 1893. — In  the  sublaryngeal  region  is  located  a fibrous  in- 
duration the  size  of  a clinched  fist,  containing  a few  centers  of  granulomatous  tissue, 
of  a rather  solid  character,  not  containing  pus.  No  internal  lesions.  Carcass  passed 
as  sound. 
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No.  39954. 

Red  steer,  hornless ; received  August  28,  1892. 

In  left  parotid  region  is  located  a hard,  fibrous  tumor  the  size  of  a clinched  fist. 
It  is  open  on  the  most  prominent  point  and  pus  flows  out.  Under  the  throat,  on  the 
right  side,  is  a similar  tumor,  the  same  size. 

Treatment  was  commenced  on  August  30  with  a daily  dose  of  10  grams,  and  was 
eoutinued  until  October  20,  when  the  steer  was  regarded  as  cured.  The  animal 
showed  a pronounced  iodism. 

Post-mortem , January  27,  1893. — No  traces  of  the  tumor  left.  No  internal  lesions. 
Carcass  passed  as  sound. 

No.  39967. 

Red  steer,  white  star,  white  belly,  hornless;  received  August  28,  1892. 

In  the  submaxillary  space  are  located  five  tumors,  the  largest  the  size  of  a goose 
egg,  the  smallest  the  size  of  a walnut. 

Treatment  was  commenced  on  August  30,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  20,  when  the  tumors  had  shrunk  to  half  their  original  size. 

From  November  12  until  December  30  medicine  was  given  twice  a week,  and  the 
tumors  disappeared  completely. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumors  left.  No  internal  lesions. 
Carcass  passed  as  sound. 

No.  39971. 

Brindle  steer,  white  forehead,  horns;  received  August  28,  1892. 

Left  superior  maxilla  is  slightly  swollen  and  covered  by  an  ulcer  3 inches  in  diam- 
eter. 

Treatment  was  commenced  on  August  30,  with  a daily  loss  of  10  grams,  and  was 
continued  until  October  15  with  proper  intervals.  By  this  time  the  ulcer  had  dried 
up,  and  only  left  a little  contracted  scar.  From  November  12  until  January  15, 
medicine  was  given  twice  a week,  apparently  without  further  improvement. 

Post-mortem,  January  27,  1893. — The  skin  covering  the  upper  maxilla  a little  indu- 
rated. The  maxillary  sinus  contained  an  actinomycotic  new  formation  the  size  of  a 
hen’s  egg,  l)ut  of  a rather  fibrous  character,  and  not  containing  any  i)us.  No  inter- 
nal lesions.  Carcass  passed  as  sound. 


No.  40. 

No  tag.  N.  M.  Red-roan,  dehorned  steer. 

Post-mortem,  January  27,  1893. — Left  u])per  maxilla  slightly  swollen  and  covered 
with  a layer  of  fibrous  tissue.  Small  new  formations  in  maxillary  sinus.  A few 
small  nodules  in  wall  of  small  intestines.  Carcass  passed  as  sound. 

No.  39986. 

Red  steer,  white  face  and  back,  hornless;  received  August  28, 1892. 

In  the  intermaxillary  space  are  located  three  hard,  fibrous  tumors  the  size  of  goose 
eggs. 

Treatment  was  commenced  August  30,  and  was  continued  until  October  M,  when 
all  three  tumors  had  disapj)eared.  The  steer  showed  a pronounced  iodism  and  lost 
in  condition  under  the  treatment. 

Post-mortem,  January  27,  1893. — The  skin  covering  the  subnuixillary  spiua^  slightly 
indurated.  Lymph  glands  on  head  sound.  No  internal  lesions.  Carcass  passed  as 
sound. 
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No.  25855. 

Red-speckled  steer,  hornless;  received  Septeuiher  12,  1892. 

I’he  sub  and  intermaxillary  region  is  lilled  with  an  oblong  fibrous  tumor  forma- 
tion, closely  attached  to  the  covering  skin. 

Treatment  was  commenced  September  14,  wiifi  a daily  dose  of  12  grams,  and  was 
continued  until  October  25,  when  the  swelling  had  almost  disappeared.  One  of 
the  sublingual  glands  could  then  be  felt  swollen  to  the  size  of  a hen’s  egg.  Medi- 
cine was  given  from  November  10  to  November  25,  when  the  steer  was  regarded  as 
cured. 

roHt-mortem,  January  27,  1893. — No  traces  of  the  swelling  left.  No  internal  lesions. 
Carcass  passed  as  sound. 

No.  45870. 

Red  steer,  hornless,  white  shoulders  and  hips;  received  September  5,  1892. 

In  sublaryngeal  region  are  located  three  distinct  fibrous  tumors  in  close  connec- 
tion, together  the  size  of  a cocoanut.  On  outside  of  the  largest  one  is  an  ulcerating 
granuloma  3 inches  in  diameter. 

Treatment  was  commenced  on  September  7 with  a daily  dose  of  12  grams,  and 
was  continued  until  October  27.  The  steer  only  showed  slight  symptoms  of  iodism, 
but  the  tumors  shrunk  slowly,  and  the  ulcer  dried  up.  From  November  12  until 
January  17  medicine  was  administered,  and  the  tumors  disappeared,  only  leaving 
the  covering  skin  hard  and  indurated  with  a white  contracted  cicatrix  thereon. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumors  left  except  the  induration 
in  the  skin.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  44. 

No  tag.  Red  steer  with  white  shoulders  and  belly. 

Post-mortem,  January  27, 1893. — In  left  parotid  region  is  a fibrous  tumor  the  size  of  a 
double  clinched  fist,  almost  entirely  consisting  of  white  fibrous  tissue,  with  a few 
deposits  of  soft  tissue.  On  the  outside  of  it  is  located  a dried-up  granuloma,  the  size 
of  a hen’s  egg. 

The  carcass  was  passed  as  sound. 

No.  533794. 

Red  steer,  white  star,  and  white  on  hips ; received  August  22,  1892. 

In  left  parotid  region  is  located  a hard,  fibrous  tumor  the  size  of  a clinched  fist. 
From  this  extends  a softer  swelling  filling  the  whole  sublaryngeal  space,  ascending 
on  the  right  side  up  into  the  parotid  region  toward  the  ear. 

Treatment  was  commenced  on  August  24,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  12.  By  this  time  the  soft  swelling  in  the  sublaryngeal 
space  had  almost  disappeared,  while  the  tumor  on  the  left  side  wstill  remained,  though 
it  had  shrunk  a little.  From  November  9 until  Deceml)er  20  medicine  was  given 
regularly,  and  from  then  until  January  20  every  second  day.  The  tumor  beneath 
the  left  ear  did  not  disappear  entirely. 

Post-mortem,  January  27, 1893. — In  left  parotid  region  is  a fibrous  tumor  the  size  of 
a walnut,  containing  a small  amount  of  pus.  In  the  surrounding  tissue  were  lo- 
cated a few  small  centers  of  soft  tissue.  In  the  walls  of  the  small  intestines  were 
located  a few  small,  hard  nodules.  The  carcass  was  passed  as  sound. 

No.  534105. 

Dark-red  steer,  dehorned;  received  August  22,  1892. 

In  the  submaxillary  and  sublaryngeal  space  is  located  an  immense,  soft,  undulating 
tumefaction  the  size  of  a half-peck  measure.  On  the  right  cheek,  outside  the  third 
molar,  is  a hard,  fibrous  tumor  the  size  of  a clinched  fist. 
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Treatment  was  commenced  August  24  and  continued  until  October  25,  with  a daily 
dose  of  12  grams.  The  steer  showed  a pronounced  iodism  and  the  tumefaction  im- 
proved fast.  By  this  time  the  tumor  on  the  cheek  had  almost  disappeared,  while 
the  swelling  underneath  was  not  one-third  its  original  size.  From  November  11  un- 
til January  20  the  medicine  was  given  two  to  three  times  a week,  and  the  head  of 
the  steer  almost  regained  its  norma!*  appearance. 

Post-mortem,  January  27,  1893. — In  the  sublaryngeal  space  is  a soft,  fibrous  indura- 
tion containing  a number  of  small  fibrous  nodules,  varying  in  size  from  a pea  to  a 
bean,  containing  no  pus,  but  a small  amount  of  soft  tissue.  Lymph  glands  on  head 
sound.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  131038. 

Brown  steer,  horns;  received  September  5,  1892. 

In  right  parotid  region  is  located  a hard,  fibrous  tumor,  the  size  of  a double  clinched 
fist. 

Treatment  was  commenced  on  September  7,  with  a daily  dose  of  10  grams,  and 
continued  until  October  25,  with  proper  intervals.  The  steer  showed  a pronounced 
iodism  and  the  tumor  disappeared  altogether. 

Post-mortem,  January  27, 1893. — No  traces  of  the  tumor  left.  Lymph  glands  on  head 
sound.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  45973. 

Black  steer,  speckled  back  and  breast,  dehorned ; received  September  5,  1892. 

In  left  parotid  region  is  located  a hard,  fibrous  tumor  the  size  of  a goose  egg.  A 
similar  one  the  size  of  a child’s  head  is  located  in  the  submaxillary  space. 

Treatment  was  commenced  on  September  7,  with  a daily  dose  of  12  grams,  and 
continued  until  October  22.  The  steer  showed  a pronounced  iodism,  and  the  tumors 
shrunk  fast.  From  November  9 until  December  20  medicine  was  again  administered, 
and  both  tumors  disappeared  completely. 

Post-mortem,  January  27, 1893. — No  traces  of  the  tumors  left  except  a slight  indura- 
tion in  the  skin.  Lymph  glands  on  head  sound.  No  internal  lesions.  Carcass  passed 
as  sound. 


No.  45909. 

Dark-red  steer,  white  star  ;md  spot  on  shoulders,  ears  cut;  received  September  5, 
1892. 

In  sublaryngeal  and  submaxillary  space  is  located  a large,  fibrous  tumor,  on  the 
lower  surface  of  which  is  located  an  ulcerating  granuloma,  6 to  7 inches  in  diameter. 

Treatment  was  commenced  on  Se])tember  7,  with  a daily  dose  of  12  grams,  and 
continued  until  October  20.  The  steer  showed  a pronounced  iodism>  and  the  fibrous 
parts  of  the  tumor  shrunk  and  contracted  so  fast  that  a large  piece  of  the  granuloma 
was  expelled,  and  the  rest  dried  up  and  disappeared,  leaving  a white  contracted 
scar.  Medicine  was  again  administered  from  November  10  until  January  20,  when 
the  tumefaction  had  disappeared,  only  leaving  the  skin  hard  and  indurated. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  left,  oxce])ta  fibrous  indura- 
tion in  the  skin  showing  traces  of  soft  tissue.  No  internal  lesions.  Carcass  passed 
as  sound. 


No.  40733. 

Brown  bull,  horns;  received  August  30, 1892,  from  Kansas  City. 

In  the  submaxillary  s[>ace  on  the  right  side  is  located  a hard,  (ibrous  tumor  the 
size  of  a child’s  head.  On  the  right  check  is  a similar  one  the  size  of  a goose  egg. 
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Treatment  was  commenced  September  1 by  a daily  dose  of  12  grams,  and  con- 
tinued until  December  25,  with  proper  intervals.  The  steer  sliowed  a pronounced 
iodism,  and  the  tumor  on  tbe  cheek  disappeared  fast,  while  the  larger  one  shrunk 
considerably.  From  November  10  until  December  28  medicine  was  again  adminis- 
tered, and  the  remaining  tumor  disappeared  slowly,  leaving  the  skin  indurated. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumors  left.  Lymph  glands  on 
head  sound.  In  the  wall  of  the  small  intestines  were  found  located  a few  small, 
hard  nodules.  Carcass  passed  as  sound. 

No.  131063. 

Black  steer,  horns,  ears  cut ; received  September  5,  1892. 

In  sublaryngeal  space  is  located  a hard,  fibrous  tumor  the  size  of  a child’s  head. 

Treatment  was  commenced  on  September  7,  with  a daily  dose  of  10  grams,  and 
continued  until  October  22,  when  the  tumor  had  almost  disappeared.  The  steer 
showed  a pronounced  iodism. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  left,  except  a fibrous  indu- 
ration in  the  skin.  Lymph  glands  on  head  sound.  No  internal  lesions.  Carcass 
passed  as  sound. 

, No.  45932. 

Koan  bull,  hornless ; received  September  5,  1892. 

In  the  loose  eonnective  tissue  under  the  skin  covering  the  sublaryngeal  region  on 
the  left  side  is  located  a tumor  the  size  of  a double  clinched  fist.  It  is  hard  and 
fibrous,  with  a smooth  surface.  On  the  lower  end  there  is  a scar,  and  here  the  skin 
is  in  close  connection  with  the  tumor. 

The  treatment  was  commenced  September  6 by  giving  a dose  of  15  grams  iodide 
of  potassium  daily,  with  proper  intervals  of  about  one  or  two  days  a week.  The 
medicine  did  not  have  any  marked  elfeet  on  the  bull,  which  only  showed  vague 
symptoms  of  iodism,  the  tumor  shrinking  but  slowly.  At  the  end  of  the  fourth 
week  the  treatment  was  stopped,  the  tumor  havipg  then  shrunk  to  about  one-third 
its  original  size.  In  less  than  three  weeks  the  rest  disaj^peared  without  any  further 
treatment,  leaving  only  a hard  fibrous  thickening  in  the  skin,  the  size  of  the  palm 
of  a hand,  which  made  it  look  as  if  there  was  still  a tumor  there,  but  by  manipula- 
tion no  traces  of  the  original  lump  can  be  detected. 

Post-mortem,  January  27, 1893. — The  skin  covering  the  left  parotid  region  a little 
indurated,  and  covered  by  a white  scar.  Lymph  glands  on  head  sound.  On  surface 
of  liver  a small  nodule  the  size  of  a beau.  Carcass  passed  as  sound. 

No.  53. 

\ 

No  tag;  red  hornless  steer,  white  belly,  white  spot  on  loft  side. 

Post-mortem,  January  27,  1893. — No  lesions  of  any  kind  found.  Careass  passed  as 
sound. 

No.  39990. 

Roan  dehorned  heifer ; received  August  28,  1892. 

In  the  submaxillary  spaoe  is  loeated  a hard,  fibrous  tumor  the  size  of  a large  cocoa- 
nut. 

Treatment  was  commenced  August  30,  with  a daily  dose  of  10  grams,  and  was  con- 
tinued until  October  25,  with  proper  intervals.  The  heifer  showed  no  symptoms  of 
iodism,  and  the  medicine  had  hardly  any  effect  on  the  tumor.  The  treatment  was 
continued  from  9th  of  November  until  January  25,  but  without  success.  The  tumor 
only  shrunk  a little. 

14411— Ko.  2 6 
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Post-mortem,  January  27,  1893. — In  left  side  of  the  suhmaxillary  space  was  located 
a hard,  fibrous  tumor  the  size  of  a child’s  head,  containing  several  centers  of  soft 
granulomatous  tissue  and  pus.  No  internal  lesions.  The  carcass  was  condemned. 

No.  531549. 

Red  steer,  hornless;  received  August  22,  1892. 

In  the  sublaryngeal  space  on  the  left  side  is  located  a hard,  fibrous  tumor  the  size 
of  a double  clinched  fist. 

Treatment  was  commenced  on  August  24,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  15,  when  the  tumor  had  disappeared.  The  steer  showed  a 
pronounced  iodism. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  left.  No  internal  lesions. 
The  carcass  was  passed  as  sound. 


No.  45930. 

Red  bull,  hornless ; received  September  5,  1892. 

In  sublaryngeal  space  on  left  side  is  located  a hard,  fibrous  tumor  the  size  of  a 
child’s  head,  lying  loose  in  the  connective  tissue  under  the  skin. 

Treatment  was  commenced  on  September  7,  with  a daily  dose  of  12  grams,  and 
was  continued  until  October  20,  when  the  tumor  had  shrunk  to  the  size  of  a clinched 
fist.  From  November  10  until  December  20  medicine  was  again  administered  and 
the  rest  of  the  tumor  disappeared. 

Post-mortem,  January  27, 1893. — No  traces  of  the  lump  left.  No  internal  lesions. 
Carcass  was  passed  as  sound. 


No.  59131. 

White  steer,  hornless ; received  August  30,  1892,  from  Kansas  City. 

The  left  upper  maxilla  is  slightly  swollen.  In  sublaryngeal  space  on  left  side  is 
located  a hard,  fibrous  tumor  the  size  of  a cocoanut. 

Treatment  was  commenced  September  1,  with  a daily  dose  of  12  grams,  and  was 
continued  until  October  20,  when  the  soft  tumor  had  almost  disappeared,  while  the 
bony  swelling  remained  the  same.  The  treatnhmt  was  continued  from  November  10 
to  January  20.  The  steer  showed  a pronounced  iodism,  and  the  tumor  underneath 
disappeared  completely. 

Post-mortem,  January  27,  1893. — The  left  upper  maxilla  is  swollen  slightly.  Tlie 
maxillary  sinus  was  completely  filled  with  actinomycotic  new  formations  extending 
into  the  nasal  fossa.  The  three  first  molars  were  pushed  slightly  outAvard.  Lymi)h 
glands  on  head  sound.  No  internal  lesions.  Carcass  condemned. 

No.  39962. 

Red  heifer,  white  belly ; received  August  28,  1892. 

In  left  sublaryngeal  space  is  located  a tumor  the  size  of  a double  clinched  fist. 

Treatment  was  commenced  on  August  .30,  Avith  a daily  dose  of  10  grams  and  con- 
tinued until  October  10,  when  the  heifer  was  cured. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  loft,  no  internal  lesions. 
Carcass  was  passed  as  sound. 


No.  40000. 

Red  cow,  hornless;  received  August  22,  1892. 

In  left  parotid  region  is  located  a large,  rather  soft  tumor,  extending  from  the  ear 
down  into  the  sublaryngeal  region. 
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Treatment  was  commenced  on  August  24,  with  a daily  dose  of  10  grams  and  con- 
tinued until  October  27,  when  the  whole  tumor  had  disappeared,  except  a fibrous  in- 
duration in  the  skin. 

Post-mortem,  January  27,  1S93. — No  traces  of  the  tumor  left  except  a fibrous  indura- 
tion in  the  skin.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  45927. 

Brindle  steer,  white  star,  hornless;  received  Sex)tember  5,  1892. 

In  sublaiyngeal  space  is  located  a fibrous  tumor  the  size  of  a cocoanut,  and  a simi- 
lar one  the  size  of  a goose  egg  in  the  intermaxillary  space 

Treatment  was  commenced  on  September  7,  with  a daily  dose  ol  10  grams,  and 
continued  until  October  10.  The  steer  showed  a pronounced  iodism,  and  the  tu- 
mors shrunk  considerably.  From  November  12  until  December  20,  medicine  was 
again  administered,  and  the  tumors  disappeared  completely. 

Post-mortem,  January  27, 1892. — No  traces  of  the  tumors  left  except  an  induration  in 
the  skin  No  internal  lesions.  Carcass  was  passed  as  sound. 

No.  39996. 

Red  bull,  dehorned;  received  August  28,  1892. 

In  sublaryngeal  space  is  located  a fibrous  tumor  the  size  of  a child's  head.  On  the 
inside  of  the  lips  are  located  a few  small  granulomas. 

Treatment  was  commenced  on  August  30,  with  a daily  dose  of  12  grams,  and  con- 
tinued until  October  25.  The  bull  showed  hardly  any  symptoms  of  iodism,  and  the 
tumor  shrunk  but  slowly.  The  granulomas  on  the  lips  disappeared  after  two  weeks’ 
treatment.  Medicine  was  given  from  November  10  until  December  20,  when  most  of 
the  tumor  had  gone. 

Post-mortem,  January  27, 1803. — No  traces  of  tumors  left,  except  a fibrous  induration 
in  the  skin.  No  internal  lesions.  The  carcass  was  passed  as  sound. 


No.  62. 

No  tag.  Red  steer,  hornless,  white  face  and  neck. 

Post-mortem,  January  27, 1893. — No  traces  of  actinomycosis  found.  The  carcass  was 
passed  as  sound. 

No.  45918. 

Speckled  steer,  red  head  and  neck,  hornless ; received  September  5,  1892. 

In  sublaryngeal  space  is  located  a fibrous  tumor  the  size  of  a cocoanut.  On  the 
lower  surface  is  located  an  ulcer,  from  5 to  6 inches  in  diameter. 

Treatment  was  commenced  September  7 with  a daily  dose  of  12  grams  and  con- 
tinued until  October  20,  with  proper  intervals.  The  steer  showed  a well-pronounced 
iodism,  and  the  iilcer  soon  dried  up  and  shrunk.  From  November  10  until  January 
20  medicine  was  again  administered  and  the  tumor  disappeared  entirely,  leaving  a 
hard,  fibrous  induration  in  the  skin,  covered  by  a white  scar. 

Post-mortem,  January  27,  1893. — No  traces  of  the  tumor  left,  except  the  induration 
in  the  skin.  In  sublingual  gland  a granuloma  the  size  of  a walnut,  not  containing 
any  pus.  No  internal  lesions.  Carcass  passed  as  sound. 


No.  64. 


No  tag.  Black,  dehorned  steer. 

Post-mortem,  January  27,  1893. — In  submaxillary  space  a fibrous  induration  2 inches 
thick,  showing  traces  of  soft  tissue.  Lymph  glands  on  head  sound.  No  internal 
lesions.  Carcass  passed  as  sound. 
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No.  65. 

No  tag.  Red  steer,  horns,  Avhite  face. 

rost-moriem,  January  S7, 1893. — On  left  lower  maxilla  was  a bony  tumor  the  size  of 
a double  clinched  fist.  The  internal  parts  of  the  tumor  were  spongy,  and  contained 
numerous  cavities  filled  with  soft  granulomatous  tissue  and  pus.  No  internal  lesions. 
Carcass  condemned. 


No.  48140. 

Red  steer,  white  star,  hornless;  received  August  30,  1892,  from  Kansas  City. 

In  right  upper  maxilla  is  a fibrous  enlargement  the  size  of  a clinched  fist.  On  the 
most  prominent  point  is  located  a small  ulcer  1 to  2 inches  in  diameter. 

Treatment  was  commenced  on  September  1,  and  continued  until  October  20,  when 
the  fibrous  points  of  the  tumor  had  shrunk  and  the  ulcer  dried  up.  The  treatment 
was  continued  from  November  10  until  January  20,  with  doses  twice  a week. 

Post-mortem,  January  27,  1893. — The  swelling  on  the  right  upper  maxilla  is  cov- 
ered by  a thin  layer  of  fibrous  tissue,  inclosing  a few  small  centers  of  soft  tissue 
containing  pus.  The  maxillary  siuus  is  completely  filled  by  actinomycotic  new  for- 
mations, extending  into  the  nasal  fossa.  Lymph  glands  on  head  sound.  No  internal 
lesions.  Carcass  condemned. 

No.  44534. 

Red  steer,  large  horns ; received  Sei)tember  12, 1892. 

In  right  parotid  region  are  located  three  tumors  the  size  of  goose  eggs,  a similar 
one  the  size  of  a cocoaimt  in  sublaryngeal  region,  and  two  the  size  of  goose  eggs  in 
left  parotid  region. 

Treatment  was  commenced  on  September  14  with  a daily  dose  of  12  grams,  and 
continued  until  October  25.  October  2 two  abscesses  were  formed  in  right  parotid 
region.  The  steer  showed  a pronounced  iodism  and  all  the  tumors  shrunk  consider- 
ably. 

From  November  12  medicine  was  again  administered,  and  the  tumors  disappeared, 
leaving  only  a fibrous  induration  in  the  skin. 

Post-mortem,  January  27,  1893, — No  traces  of  tumors  left.  Lymph  glands  on  head 
sound.  Mesenroric  glands  swollen  to  the  size  of  hen's  eggs  containing  pus  (prob- 
ably not  actinomycotic).  Numerous  small  abscesses  in  both  lungs.  Carcass  con- 
demned. 


No.  45969. 

Red  steer,  white  star  and  rump;  dehorned;  received  September  5,  1892. 

In  left  parotid  region  were  located  two  tumors  the  size  of  hen’s  eggs.  Three  sim- 
ilar ones  the  size  of  goose  eggs  in  intermaxillary  space. 

Treatment  was  commenced  on  September  7 with  a daily  dose  of  10  grams,  and  con- 
tinued until  September  29,  when  the  steer  was  almost  cured.  It  showed  a pro- 
nounced iodism. 

Post-mortem,  January  27,  1893. — No  traces  of  tumors  left.  In  liver  an  abscess  the 
size  of  a hazelnut.  Carcass  passed  as  sound. 

No.  69. 

No  tag.  Speckled  steer,  horns. 

Post-mortem,  January  27, 1893. — All  the  loft  side  of  the  face  immensely  swollen  from 
the  eye  down  to  the  no.se.  The  bony  swelling  covered  by  a thin  layer  of  fibrous  tis- 
sue. The  maxillary  sinus  is  filled  with  granulomatous  tissue,  and  the  bordering 
bones  are  rarefied.  The  actinomycotic  new  forniations  extend  into  the  nasal  fossa 
almost  down  to  the  nostril.  The  carcass  was  coudemued. 
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No.  54ms. 

Strawberry  roan  steer,  dehorned;  received  August  16,  1892. 

On  the  right  cheek  are  located  three  hard  tumors  the  size  of  walnuts.  In  submax- 
illary space  is  a tumor  the  size  of  a child’s  head. 

Treatment  was  commenced  August  17,  with  a daily  dose  of  10  grams.  On  Au- 
gust 22,  there  appeared  suddenly  a granulomatous  growth  in  the  middle  of  the  fore- 
head, and  another  one  behind  the  crest  of  the  occiput.  They  were  both  round,  2 
inches  in  diameter,  red,  and  blood-filled,  and  looked  like  a large  strawberry.  The 
dose  of  medicine  was  increased  to  12  grams  a day,  and  in  less  than  a week  they  had 
both  completely  disappeared.  The  treatment  was  continued  until  October  12,  when 
all  the  tumors  had  disappeared. 

Post-mortem,  January  27,  1S92. — No  traces  of  tumors  left.  No  internal  lesions.  Car- 
cass passed  as  sound. 


No.  45896. 

Red  steer,  speckled  side  and  back;  received  September  5,  1892. 

In  left  parotid  region  and  sublaryngeal  space  is  located  a rather  soft  tumor  the 
size  of  a child’s  head. 

Treatment  was  commenced  on  September  7 and  continued  until  October  22,  with 
a daily  dose  of  12  grams.  The  steer  showed  a pronounced  iodism,  and  the  tumor 
shrunk  fast.  From  November  10  until  December  15  medicine  was  again  administered, 
and  soon  afterwards  the  tumor  had  disappeared  completely. 

Post-mortem,  January  27,  1893. — No  traces  of  tumor  left.  Sublingual  lymph  glands 
indurated  and  swollen  to  the  size  of  a walnut,  containing  a few  drops  of  pus.  No 
internal  lesions.  Carcass  passed  as  sound. 


No.  45942. 


Brown  steer,  hornless ; received  September  5,  1892. 

In  sublaryngeal  region  on  left  side  is  located  a hard,  fibrous  tumor,  the  size  of  a 
large  cocoanut.  On  lower  surface  there  is  an  ulcerating  granuloma  4 to  5 inches  in 
diameter. 

Treatment  was  commenced  on  September  7,  with  a daily  dose  of  12  grams,  and 
continued  until  October  25.  The  steer  showed  hardly  any  symptoms  of  iodism,  and 
the  tumefaction  only  improved  slowly.  Medicine  was  again  administered  from 
November  10  until  January  20,  but  the  tumor  only  shrunk  to  about  half  the  original 
size,  and  the  granuloma  grew  a good  deal  smaller,  without  showing  any  tendency 
to  dry  up. 

Post-mortem,  January  27,  1893. — The  parotid  glands  on  both  sides  swollen  and  con- 
taining several  pus-foci.  In  sublingual  space  is  located  a fibrous  tumor,  the  size  of 
a child’s  head,  containing  one  big  pus  cavity,  and  several  small  centers  of  soft  tissue 
and  pus.  In  both  lungs  were  numerous  small  abscesses. 

The  carcass  was  condemned. 


No.  73. 

No  tag.  Dark  red  steer,  horns. 

Post-mortem,  January  27,  1893. — On  right  lower  maxilla  is  a bony  swelling  the  size 
of  a clinched  fist.  The  internal  parts  of  the  tumor  were  spongy,  and  contained  a 
quantity  of  soft  tissue  and  pus. 

The  carcass  was  condemned. 


No.  74. 

No  tag.  Dark  red  bull,  horns. 

Post-mortem,  January  27,  1893. — In  submaxillary  space  is  a small  fibrous  induration 
in  the  skin.  No  traces  of  soft  tissue.  No  internal  lesions.  Carcass  passed  as  sound. 
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No.  75. 

No  tag.  Red  steer,  liornless,  white  star,  helly  and  flank. 

Post-mortem,  January  27,  1892. — On  right  lower  maxilla  is  a bony  enlargement  the 
size  of  a lien’s  egg.  The  internal  parts  were  rather  compact  and  only  spongy  in  the 
center,  where  a small  amount  of  granulomatous  tissue  was  present.  No  internal 
lesions.  Carcass  passed  as  sound. 


No.  39956. 

Speckled  steer,  hornless ; received  August  28,  1892. 

In  suhmaxillary  space  are  located  three  hard  fibrous  tumors,  the  size  of  a goose  egg, 
loose  in  connective  tissue  under  the  skin.  On  right  cheek  a similar  one,  the  size  of 
a hen’s  egg. 

Treatment  was  commenced  on  August  30,  with  a daily  dose  of  12  grams,  and  con- 
tinued until  October  20.  The  steer  showed  a pronounced  iodism,  and  the  tumors 
disappeared  completely. 

Post-mortem,  January  27,  1893. — Small  fibrous  indurations  in  the  skin  in  suhmax- 
illary space.  Large  contracted  scar  on  anterior  surface  of  liver.  Carcass  passed  as 
sound. 

No.  77. 


No  tag.  Spotted  steer,  horns. 

Post-mortem,  January  27, 1893. — On  left  lower  maxilla  is  a bony  tumor  the  size  of  a 
double  clinched  fist.  It  is  covered  by  a thick  layer  of  fibrous  tissue,  containing 
several  centers  of  soft  tissue.  The  internal  parts  of  the  tumor  were  spongy,  the 
cavities  filled  with  soft  tissue  and  i^us.  No  internal  lesions.  Carcass  condemned. 

No.  545789. 

Red  steer,  speckled  on  head,  brisket,  belly,  and  legs ; received  August  16,  1892. 

All  the  left  side  of  the  face  from  eye  to  nostril  considerably  swollen.  Three 
inches  below  the  eye  is  located  an  ulcer  4 to  5 inches  in  diameter.  The  swelling  is 
hard  and  supposed  to  be  bony  in  the  deeper  parts. 

Treatment  was  commenced  on  August  18  with  a daily  dose  of  10  grams,  and  con- 
tinued until  October?,  when  the  ulcer  had  healed  up  completely  and  the  swelling  had 
been  reduced  to  the  size  of  a goose  egg.  No  more  medicine  was  given  until  Novem- 
ber 10,  and  the  swelling  improved  slowly,  and  it  was  therefore  concluded  that  it  did 
not  extend  into  the  maxillary  sinus.  From  November  10  until  .lanuary  20  medicine 
was  given  about  twice  a week  and  the  swelling  shrunk  so  that  it  was  hardly  notice- 
able. 

Post-mortem,  January  27,  1893. — The  left  upper  maxilla  a little  swollen,  covered  by 
a thin  layer  of  fibrous  tissue,  not  containing  any  soft  tissue.  The  bone  itself  is  a 
little  rarefied,  but  the  lesion  does  not  extend  into  the  sinus.  The  infection  has 
probably  taken  place  through  some  external  abrasion  in  the  skin.  The  lymph 
glands  on  head  sound.  No  internal  lesions.  The  carcass  was  passed  as  sound. 

No.  59092. 

Brindle  heifer,  white  face  and  back,  dehorned;  received  August  28,  1892. 

In  submaxillary  space  are  located  three  fibrous  tumors,  the  size  from  a child’s  head 
to  a goose  egg,  closely  connected  with  each  other. 

Treatment  was  commenced  on  August  30  with  a daily  dose  of  10  grams  and  con- 
tinued until  October  25,  when  there  only  rcunained  one  tumor  the  size  of  a goose  egg. 
The  heifer  showed  a pronounced  iodism.  From  November  10  until  I)<'cember  15 
medicine  was  again  administered,  when  the  heifer  was  regarded  as  cured. 
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Posl-morfcm,  Jannary  27,  1803. — No  traces  of  the  tumors  left.  Lymph  glaiifls  on 
head  sound.  No  internal  lesions  exce])t  a cysticircns  hovis  in  the  liver.  Carcass 
passed  as  sound. 

No.  252388. 

Red  steer,  white  on  left  flank  and  helly,  white  forehead;  received  July  25,  1892. 

Condition  very  poor.  The  left  lower  maxilla  is  immensely  swollen  from  the  angle 
of  the  jaw  to  the  chin.  The  swelling  extends  up  over  the  cheek  towards  the  eye 
and  is  of  a very  dense,  fibrous  character,  on  some  places  almost  bony.  On  the  lower 
surface  are  located  two  ulcerating  granulomas,  one  smaller,  about  2 inches  in  diame- 
ter, and  a larger  one,  5 or  6 inches  in  diameter.  The  surface  of  the  granulomas  is 
raw,  covered  with  pus  crusts.  In  the  parotid  region  on  the  same  side  are  located 
two  round,  hard  tumors,  one  just  below  the  ear  the  size  of  a hen’s  egg,  and  below 
this  another  the  size  of  a clinched  fist.  The  deformation  of  the  lower  maxilla  has 
interfered  with  the  mastication  in  a considerable  degree,  so  the  steer  is  only  able 
to  eat  soft  or  ground  feed,  but  no  hay.  When  not  eating  he  is  grinding  his  teeth 
and  the  saliva  flows  incessantly  from  his  mouth.  The  steer  is  very  weak,  lies  down 
almost  all  day,  and  looks  as  if  he  were  not  able  to  live  until  the  next  day.  The  ex- 
cretion from  the  ulcers  is  exceedingly  fetid. 

Treatment. — From  July  27  until  August  1,  5 grams  of  iodide  of  potassium  dissolved 
in  15  grams  of  water  were  injected  into  the  jugular  vein.  It  had  to  bo  stopped,  as 
phlebitis  resulted.  The  three  following  days  the  same  amount  was  injected  hypo- 
dermically on  the  neck,  but  this  caused  mortification  of  the  tissue  at  the  place  of 
injection.  Nevertheless,  it  had  a good  effect,  and  the  granulomas  began  to  dry  up 
at  the  edge.  From  August  4 the  medicine  was  given  internally  in  doses  of  10 
grams  daily,  which  was  continued  until  October  25,  when  the  steer  was  cured. 
The  little  granuloma  had  disappeared  completely,  while  the  large  one  had  been  re- 
duced to  a scar  in  the  skin  the  size  of  a silver  dollar.  The  fibrous  swelling  was 
reduced  to  a small  induration  in  the  skin  on  the  cheek.  The  steer  ate  and  drank  all 
he  was  given,  and  became  fat.  The  two  tumors  in  the  parotid  region  became  fluc- 
tuating, were  opened  with  a knife,  and  a few  ounces  of  good  pus  evacuated,  after 
after  which  they  disappeared  completely.  During  the  treatment  the  ulcers  had 
been  washed  with  a 2 per  cent  creolin  solution  to  prevent  the  smell  and  dusted  with 
equal  parts  of  iodoform  and  boric  acid.  When  they  had  dried  up  they  were  painted 
with  tincture  of  iodide. 

Post-mortem,  January  27,  1893. — Under  the  skin  of  the  left  cheek  is  a small  fibrous 
induration,  and  outside  a white  scar  the  size  of  a silver  half  dollar.  Of  the  tumors 
in  parotid  region  no  traces  are  left.  No  internal  lesions.  Carcass  passed  as  sound. 

No.  159687. 

Light  red  steer,  dehorned;  received  July  25,  1892. 

The  right  upper  maxilla  swollen  to  the  size  of  a clinched  fist.  The  swelling  is 
bony  and  closely  covered  by  the  skin,  and  on  the  lower  end  of  it  is  a small  scar 
where  the  skin  has  been  broken.  On  the  inside  of  the  upper  lips  are  located  two 
flat  granulomas,  one  to  two  inches  in  diameter. 

Treatment  was  commenced  July  27  with  a daily  dose  of  10  grams.  The  swelling 
began  to  grow  right  away,  so  it  was  evident  that  the  maxillary  sinus  was  filled  with 
new  formations.  August  1,  the  scar  on  the  point  of  the  swelling  broke  open  and  a 
few  drops  of  the  pus  were  discharged.  The  tumor  kept  on  growing  until  August  15, 
when  it  began  to  decrease.  The  scar  healed  up  and  about  the  middle  of  September 
the  tumor  had  regained  its  original  size.  By  this  time  the  maxilla  on  the  opposite 
side  began  to  swell.  It  had  from  the  beginning  been  slightly  swollen,  but  so  little 
that  it  was  hardly  noticeable.  In  spite  of  increased  and  frequent  doses  of  medicine, 
it  increased  rapidly  in  size.  This  is  the  only  case  where  the  medicine  did  not  at 
least  stop  the  progress  of  the  disease.  The  treatment  was  continued  until  the  ani- 
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inal  was  killed,  by  which  time  the  tumor  on  the  right  side  had  its  original  size,  and 
the  one  on  the  left  side  was  about  the  size  of  a small  hen’s  egg.  An  external  treat- 
ment with  unguentum  iodi  had  no  effect. 

Post-mortem,  January  27,  1893. — The  maxillary  sinus  on  both  sides  filled  with  actin- 
omycotic new  formations.  The  bony  swelling  is  on  the  outside  covered  by  a thin 
layer  of  fibrous  tissue  containing  a few  centers  of  soft  tissue.  No  internal  lesions. 
The  carcass  was  condemned. 

No.  252388. 

Red  steer,  white  on  left  flank  and  belly,  white  forehead;  received  July  25,  1892. 

The  left  lower  maxilla  is  immensely  swollen  from  the  chin  to  the  angle  of  the  jaw. 
The  swelling  is  of  a fibrous  character,  but  seems  to  be  bony  in  the  deeper  parts.  The 
surface  is  covered  by  two  ulcerating  granulomas,  the  smaller  one  1^  inches  in  diam- 
eter, and  the  larger  one  almost  circular,  5 to  6 inches  in  diameter.  The  granulomas 
are  partly  covered  with  dried  pus,  and  are  partly  raw  and  bleeding.  In  the  pa- 
rotid region  on  the  same  side  is  located  two  tumors,  one  just  below  the  ear  and  the 
size  of  a hen’s  egg,  and  below  this  another  the  size  of  a clinched  fist.  Both  of  these 
tumors  were  slightly  fluctuating.  The  deformation  of  the  lower  maxilla  has  inter- 
fered considerably  with  the  mastication,  so  the  steer  is  only  able  to  eat  soft  or 
ground  feed,  but  no  hay.  When  not  eating  he  is  constantly  grinding  his  teeth,  and 
the  saliva  flows  incessantly  from  his  mouth.  The  steer  is  in  very  poor  condition, 
lies  down  most  of  the  time,  and  looks  as  if  he  had  not  many  more  days  to  live. 

The  treatment  was  commenced  July  27  with  a dose  of  10  grams  of  iodide  of  potas- 
sium. The  three  following  days  a solution  of  5 grams  of  iodide  of  potassium  in  15 
grams  of  distilled  water  was  injected  into  the  jugular  vein,  but  had  to  be  stopped, 
as  there  resulted  phlebitis.  The  same  treatment  was  then  tried  hypodermically, 
the  solution  being  made  a little  weaker  (1-4),  but  this  resulted  in  a necrosis  of  the 
tissue  at  the  place  of  injection.  The  treatment  was  therefore  continued  by  giving 
the  medicine  internally  until  the  1st  of  September.  The  steer  showed  pronounced 
iodism,  the  granulomas  dried  up  and  shrunk,  and  the  whole  tumefaction  was  reduced 
to  less  than  one-third  its  original  size.  The  ulcers,  which  in  the  beginning  were 
exceedingly  fetid,  were  washed  in  a 2-per  cent  solution  of  creolin  and  dusted  with 
iodoform  and  boracic  acid,  equal  parts.  The  two  tumors  in  the  parotid  region  had 
been  opened  with  a knife  and  a small  amount  of  pus  evacuated.  From  September 
15  till  October  15  medicine  was  again  administered  and  the  tumor  on  the  jaw  was 
reduced  to  a small  fibrous  induration  in  the  skin,  covered  by  a pink  cicatrix,  the 
size  of  a silver  dollar.  The  two  tumors  in  the  parotid  region  disappeared  completely. 
The  lesion  did  not  extend  into  the  bony  tissues  of  the  lower  maxilla  as  was  at  first 
supposed.  About  November  1 the  steer  was  regarded  as  cured  and  was  in  splendid 
condition. 

Post-mortem,  January  29,  1893. — On  the  left  cheek  and  in  left  parotid  region  is  a 
slight  fibrous  induration  of  the  skin.  No  traces  of  soft  tissue  left.  No  internal 
lesions.  Carcass  passed  as  sound. 

No.  159687. 

Light  red  steer,  hornless;  white  forehead,  white  marks  on  belly,  flank,  and  legs; 
received  July  25,  1892. 

On  the  right  upper  maxilla  is  located  a swelling  the  size  of  a large  goose  egg,  about 
5 inches  long  and  inches  wide.  The  swelling  is  bony,  hard,  and  closely  covered 
by  the  skin.  On  the  lower  end  of  it  is  located  a small  scar,  where  the  skin  has  been 
broken,  but  now  is  healed  up.  The  left  upper  maxilla  is  slightly  swollen,  hardly 
noticeable.  On  the  inside  of  the  upper  lip  is  located  two  small  fiat  actiiiomycomas 
1^  to  2 inches  in  diameter.  The  steer  is  in  fairly  good  condition. 

The  treatment  was  commenced  July  27,  1892,  with  a daily  dose  of  10  grams. 
August  1 the  swelling  had  apparently  increased  a little,  and  the  scar  on  the  lower 
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end  broke  open  and  a few  drops  of  pus  was  discharged.  For  the  first  two  weeks  the 
tumor  increased  in  size  slowly,  in  spite  of  the  increase  in  the  dose  to  12  to  15  grains 
a day.  Then  it  commenced  to  shrink  again,  until  it  had  reached  the  original  size. 
About  September  1 the  upper  maxilla  on  the  felt  side  began  to  swell,  regardless  of 
the  large  doses  of  medicine.  This  is  the  only  case  out  of  192  animals  affected  with 
actinomycosis  where  the  medicine  did  not  at  least  arrest  the  progress  of  the  disease, 
but  the  steer  showed  a perfect  insusceptibility  to  the  effect  of  the  treatment.  The 
administration  of  medicine  was  continued  with  proper  intervals  until  the  steer  was 
slaughtered,  by  which  time  both  tumors  were  about  the  same  size,  the  one  on  tlie 
right  side  a little  larger  than  originally.  The  two  granulomas  inside  the  upper  lip 
disappeared  after  three  to  four  Aveeks’  treatment.  An  external  application  of  iodine 
ointment  to  the  tumors  had  no  effect. 

Post-mortem,  January  29,  1893. — The  maxillary  sinuses  on  both  sides  completely 
filled  with  soft  actinomycotic  new  formations,  extending  into  the  nasal  fossa.  In- 
fection has  evidently  taken  place  through  the  dental  alveola  of  the  third  molar  on 
both  sides,  as  they  Avere  pushed  slightly  out  of  their  places.  The  lymph  glands  on 
the  head  were  sound.  No  internal  lesions.  Carcass  condemned. 

No.  396938. 

Red  steer,  Avhite  forehead,  rudiments  of  horns;  received  July  30,  1892. 

In  the  sublaryngeal  region  is  located  a hard,  fibrous  tumor,  the  size  of  a double 
clinched  fist,  lying  loose  in  the  connective  tissue  under  the  skin.  From  the  loAver 
surface  of  the  tumor  projects  a round,  red  granuloma  about  4 inches  in  diameter. 

Treatment  was  commenced  August  1 with  a daily  dose  of  12  grams  and  was  con- 
tinued until  January  20,  1893.  The  steer  showed  no  symptoms  of  iodism  and  the 
tumor  improved  only  slowly.  About  October  1 the  tumor  had  shrunk  to  half  its 
original  size  and  the  granuloma  had  dried  up  and  shrunk  to  the  size  of  a silver  dol- 
lar. By  this  time  an  abscess  formed  in  the  left  parotid  region  just  below  the  ear, 
which  broke  open,  and  a small  amount  of  pus  was  evacuated.  The  tumor  kept  on 
shrinking  slowly  and  had  almost  disappeared  when  the  animal  was  slaughtered. 

Post-mortem,  January  29,  1893. — In  the  sublaryngeal  region  is  a fibrous  induration 
in  the  skin  about  1 inch  thick,  on  the  outside  of  which  is  located  a white  contracted 
cicatrix.  In  the  left  parotid  region  is  a small  induration  in  the  skin.  The  lymph 
glands  on  the  head  were  sound.  In  the  upper  part  of  the  left  lung  was  located  an 
actinomycotic  tumor  the  size  of  a child’s  head.  The  carcass  was  condemned. 

No.  373406. 

Red  stag,  horns;  received  July  30,  1892. 

In  the  right  parotid  region  is  located  a flat,  hard,  fibrous  tumor,  the  size  of  the 
palm  of  the  hand.  It  is  closely  connected  with  the  covering  skin.  In  the  center  of 
the  swelling  is  an  open  scar,  out  of  which  flow  a few  drops  of  yellow  pus.  In  the 
sublaryngeal  space,  on  the  right  side,  is  located  a hard,  fibrous  tumor,  the  size  of  a 
goose  egg,  lying  loose  in  the  connective  tissue  under  the  skin.  On  the  lower  end  of 
it  is  a small  scar  where  it  has  been  broken,  and  here  the  skin  is  in  close  connection 
with  the  tumor.  On  the  middle  of  the  right  cheek,  outside  the  third  molar,  is  located 
a red  granuloma  the  size  of  a silver  half  dollar.  The  surface  is  ulcerating  and  cov- 
ered with  pus  crusts.  The  surrounding  skin  is  hard  and  indurated.  On  the  inside 
of  the  upper  lip  is  located  a small  oblong  granuloma  one  inch  long  and  half  an  inch 
wide. 

Treatment  was  commenced  August  1 with  a daily  dose  of  fifteen  grams  and  was 
continued  until  October  15,  with  proper  intervals.  The  stag  showed  a pronounced 
iodism  and  the  tumors  improved  rapidly.  The  granuloma  in  the  mouth  disappeared 
after  two  weeks’  treatment.  The  one  on  the  cheek  dried  up  and  disappeared  after 
four  weeks’  treatment,  and  the  hard  swelling  in  the  parotid  region  became  soft  and 
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(lisappeared.  From  Novoitiher  1 until  Novemoer  15  medicine  was  again  adminis- 
tered, and  shortly  afterwards  the  stag  was  regarded  as  cured. 

Post-mortem,  January  29,  1893. — No  traces  of  the  tumors  left.  No  internal  lesions. 
Carcass  passed  as  sound. 

No.  294924. 

White  steer,  horns;  received  July  30,  1892. 

In  tlie  snhlaryngeal  space  on  the  right  side  is  located  a hard,  fibrous  tumor,  the  size 
of  a double  clinched  fist,  lying  loose  in  the  connective  tissue  under  the  skin. 

On  the  left  shoulder  is  located  a red,  soft  granuloma  the  size  of  a large  hen’s  egg. 
The  surrounding  skin  is  thick  and  indurated,  but  is  not  connected  with  the  under- 
lying tissue. 

Treatment  was  commenced  August  1 with  a daily  dose  of  10  grams  and  was  con- 
tinued until  vSepteniber  12,  when  the  tumor  in  the  snhlaryngeal  space  had  disap- 
peared and  the  granuloma  on  the  shoulder  had  shrunk  to  the  size  of  a hazelnut. 
From  September  20  to  September  30  medicine  was  again  administered  and  the  steer 
was  regarded  as  cured. 

Post-mortem,  January  29,  1893. — No  traces  of  the  tumors  left;  no  internal  lesions. 
Carcass  passed  as  sound. 

No.  322415. 

Dark-red  steer,  horns;  received  July  25,  1892. 

Doth  the  lower  maxillas,  especially  the  left  one,  are  immensely  swollen  from  the 
chin  to  the  neck.  The  swelling  extends  up  over  the  left  side  of  the  face  toward  the 
eye.  On  the  lower  surface  is  located  an  ulcerating  granuloma,  6 inches  in  diameter, 
and  protruding  4 to  5 inches  over  the  swollen  edges  of  the  surrounding  tissue.  The 
whole  tumefaction  is  the  size  of  a half-peck  measure.  The  teeth  in  the  left  lower 
maxilla  are  pushed  out  of  their  sockets,  so  that  mastication  is  considerably  impaired. 

Treatment  was  commenced  July  27  with  a daily  dose  of  10  grams  and  was  con- 
tinued until  January  25,  1893,  with  ])ro])er  intervals,  some  of  these  extending  over 
two  to  three  weeks.  The  steer  showed  no  s^miptoms  of  iodism  whatever,  even  if  the 
doses  were  increased  to  15  grams  per  day  and  continued  for  two  weeks  without  stop- 
ping; consequently  the  effect  on  the  tumor  was  very  little.  The  granuloma  did  not 
dry  up  after  the  treatment  had  been  continued  for  three  months,  and  neither  this 
nor  the  fibrous  tumor  became  smaller.  Injections  into  the  granuloma  of  a concen- 
trated solution  of  iodide  of  potassium  or  of  tincture  of  iodine  only  produced  a 
small  abscess  at  the  place  of  injection,  which  would  break  open  and  a small  amount 
of  pus  be  evacuated.  In  S])ite  of  the  daily  doses  of  medicine  the  steer,  which  was 
rather  poor  at  first,  put  on  flesh  and  became  fat. 

Post-mortem,  January  29,  1893. — The  granuloma  was  covered  with  a thin  layer  of 
epidermis,  and  was  not  soft,  but  had  become  of  a more  fibrous  character.  A section 
through  it  proved  it  to  consist  of  a stroma  of  fibrous  tissue  in  which  were  embedded 
the  larger  and  smaller  centers  of  granulomatous  tissue.  This  is  of  a dense  charac- 
ter and  does  not  contain  pus.  The  surrounding  parts  of  the  tumefaction  consisted 
of  soft,  white,  fibrous  tissue,  with  no  traces  of  soft  tissue.  The  lower  maxilla  w'as 
considerably  swollen,  the  inner  parts  being  spongy  and  containing  numerous  cen- 
ters of  soft  tissue,  but  no  pus.  The  lymph  glands  on  the  head  were  sound.  No 
internal  lesions.  Carcass  condemned. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Aoriculture, 

Bureau  of  Animal  Industry, 
Washington,  D.  G.,  Aitgust  29, 1893, 
Sir:  I liave  tlie  honor  to  herewith  transmit  the  results  of  some  im- 
portant investigations  concerning  infectious  and  parasitic  diseases,  as 
revealed  by  researches  made  by  my  assistants  in  the  laboratory  and 
at  the  Experimental  Station  of  the  Bureau  while  engaged  in  efforts  to 
determine  the  causes  of  some  of  the  more  destructive  communicable  and 
contagious  diseases  of  domesticated  animals. 

Very  respectfully. 


Hon.  J.  Sterling  Morton, 

iSecretary  of  Agriculture. 


D.  E.  Salmon, 
Chief  of  Bureau. 


LETTER  OE  SUBMITTAL 


U.  S.  Department  of  AgriculturEj 

Bureau  of  Animal  Industry, 

Washington^  1).  6’.,  April  25,  1893. 

Sir:  I liave  tlie  honor  to  submit  herewith  some  investigations  con- 
cerning infectious  and  parasitic  diseases  of  domesticated  animals,  which 
are  either  the  outgrowth  of  more  important  researches  already  pub- 
lished or  else  fragments  of  such  work  under  way.  The  slow  progress 
made,  largely  due  to  the  want  of  suitable  material  for  investigation, 
makes  it  very  desirable  that  integral  portions  of  our  work  be  not  with- 
held too  long  from  publication,  provided  premature  conclusions  are  not 
drawn  therefrom.  The  minor  investigations  herewith  presented  are  all 
of  them  important  in  aiding  our  understanding  of  infectious  animal 
diseases,  and  in  paving  the  way  for  their  control  or  suppression. 

Very  resiiectfully, 

Theobald  Smith, 

Chief  of  the  Division  of  Animal  Pathology. 

Dr.  D.  E.  Salmon, 

Chief  of  the  Bureau  of  Animal  Industry. 
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MISCELLANEOUSJNVESTIGATTONS  CONCERNING  IN- 
FECTIOUS AND  PARASITIC  DISEASES  OF  ’ 
DOMESTICATED  ANIMALS. 


OBSERVATIONS  ON  THE  MORPHOLOGY,  BIOLOGY,  AND  PATHOGENIC 
PROPERTIES  OF  TWENTY-EIGHT  STREPTOCOCCI  FOUND  IN 
THE  INVESTIGATION  OF  ANIMAL  DISEASES. 


By  V ERANUS  A.  Moore. 


In  tlie  bacteriological  investigation  of  diseased  animal  tissues  which 
has  been  carried  on  in  this  laboratory,  streptococci  have  frequently 
been  found,  either  alone  or  associated  with  other  bacteria.  Their  oc- 
casional appearance  in  greater  or  less  numbers  in  the  variously  aflected 
organs,  more  especially  when  associated  with  those  morbid  conditions 
which  could  not  be  attributed  to  any  specific  cause,  suggested  the  de- 
sirability of  determining  as  far  as  possible  the  relations  existing  be- 
tween the  strei^tococci  and  the  lesions  in  which  tliey  were  found.  The 
results  that  had  been  obtained,  and  the  observations  that  had  been 
made  by  a few  investigators  with  reference  to  the  etiological  value  of 
certain  streptococci,  gave  hope  that  with  a better  knowledge  of  this 
group  of  bacteria  the  cause  of  a greater  or  less  number  of  morbid  con- 
ditions might  be  explained.  Since  the  summer  of  1888,  therefore,  the 
streptococci  that  have  appeared  in  the  regular  examinations  in  this 
laboratory  have  for  the  greater  part  been  isolated  and  subjected  to  a 
somewhat  thorough  investigation  with  reference  to  their  morphology, 
biology,  and  especially  their  pathogenic  proFUerties.  It  should  be  stated 
that  several  of  the  streptococci  that  had  api)eared  prior  to  this  time 
liad  been  quite  carefully  studied,  but  no  attemi)t  had  been  made  to 
isolate  and  compare  all  of  these  forms.  My  work  upon  this  grouF)  of 
bacteria  has  been  done  under  the  direction  of  Dr.  Theobald  Smith, 
Director  of  the  Laboratory,  to  whom  I am  indebted  for  valuable  sug- 
gestions and  assistance  in  the  isolation  of  many  of  these  streptococci. 
For  the  inoculation  of  pigs  and  the  careful  watching  of  the  same  sub- 
sequently, I am  indebted  to  Dr.  F.  L.  Kilborne.  Other  and  more  im- 
FTortant  work  has  necessarily  confined  this  study  within  quite  narrow 
limits,  and  F^revented  the  carrying  out  of  extended  exF^eriments  in  any 
of  the  many  directions  suggested  by  these  F^relimiuary  observations. 
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MISCELLANEOUS  INVESTIGATIONS. 


Since  Billroth  called  attention  to  this  group  of  bacteria,  much  has 
been  written  concerning  the  streptococci  that  have  been  found  to  be 
associated  with  lesions  in  a large  number  of  diseases  in  both  man  and 
the  lower  animals.  A few  of  these  streptococci  have  been  found  by 
careful  study  and  investigation  to  be  of  specific  etiological  value,  but  a 
vConsiderable  number  of  them,  on  account  of  their  frequent  appearance 
and  their  pathogenic  effect  on  certain  of  the  experimental  animals,  have 
been  considered  as  bearing  a more  or  less  causal  relation  to  the  lesions 
with  which  they  were  associated.  While  it  is  my  purpose  to  present 
simply  the  results  of  the  observations  made  on  the  streptococci  ex- 
amined, a brief  mention  of  the  more  imjiortant  work  that  has  been 
doiie  on  this  subject,  and  from  which  many  suggestions  have  been  ob- 
tained, should  not  be  omitted. 

Koch  found  in  putrid  fluids  a streptococcus  which,  when  inoculated 
into  the  ear  of  a mouse,  produced  necrosis  of  the  surrounding  tissue, 
destruction  of  the  cartilage  cells,  and  death  of  the  animal  in  about 
three  days. 

In  the  earlier  investigations  of  swine  diseases  carried  on  by  the  U. 
S.  Department  of  Agriculture,  Dr.  Salmon  isolated  micrococci  from  the 
diseased  organs  of  pigs.  The  micrococci  grew  in  shorter  or  longer 
chains,  and  in  stained  cover-glass  preparations  they  exhibited  a light 
center.  These  forms  were  so  constantly  present  that  they  were  sup- 
])osed  to  have  a more  or  less  causal  relation  to  the  diseases  with  which 
they  were  associated. 

Klein,  in  his  investigation  of  a cattle  disease  known  as  ‘^cow  scar- 
latina,” or  the  ^‘Hendon  cow  disease,”  found  a streptococcus  in  the  sores 
on  the  udders  of  the  diseased  cows.  He  isolated  and  carefully  studied 
this  streptococcus.  When  it  was  inoculated  into  calves  and  mice  it 
produced  a definite  disease,  which  he  considered  to  be  identical  with 
the  disease  that  was  produced  by  the  scarlatina  streptococcus.  In 
another  outbreak,  which  manifested  itself  by  a contagious,  ulcerative 
process  on  the  teats  and  udders  of  certain  cows  which  furnished  milk 
to  the  Edinburgh  dairy,  other  streptococci  were  obtained,  one  of  which 
Klein  considered  as  standing  in  some  ‘^necessary  relation  to  the 
disease.” 

The  same  author,  in  his  investigations  of  foot-and-rnoutli  disease” 
in  sheep,  concludes  that  the  cause  of  the  disease  is  a micrococcus,  which 
grew  in  chains.  He  obtained  the  germ  from  cultures  made  from  the 
lymph  of  a sheep  which  was  affected  with  the  disease.  Inoculation 
experiments  with  this  germ  were  negative,  but  by  feeding  sheex>  with 
cultures  of  the  twentieth  generation  the  typical  disease  was  produced. 
From  the  vesicles  of  the  artificially-i)roduced  disease  pure  cultures  of 
the  micrococcus  were  obtained. 

Sand  and  Jensen  in  1887  investigated  the  cause  of  strangles  in 
horses.  In  20  cases  they  invariably  found  in  the  pus  from  the  su])pu- 
rating  glands  and  in  the  nasal  discharge  a characteristic  strei)tococcus. 
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It  grew  on  all  of  the  ordinary  cnlture  media.  It  destroyed  mice,  and 
two  of  tlie  three  rabbits  that  were  inoculated  with  it  in  the  veins  died. 
Guinea-pigs  were  immune.  Horses  were  not  affected,  but  colts  devel- 
oped typical  strangles  after  spraying  the  nasal  mucous  membrane  with 
a bouillon  culture  of  the  streptococcus.  One  of  these  died.  Two 
colts  that  were  inoculated  intravenously  suffeied  from  phlebitis  and 
abscesses,  after  which  they  were  immune. 

Schiitz  found  a streptococcus  in  the  pus  from  the  glands  of  horses 
suffering  from  strangles.  It  was  fatal  to  mice,  but  rabbits,  guinea-pigs, 
and  pigeons  were  immune.  The  nasal  cavities  of  a colt,  6 to  8 weeks 
old,  were  sprayed  several  times  with  a pure  bouillon  culture  of  this 
germ.  It  died  of  strangles  on  the  23d  day.  Schiitz  examined  the  pus  from 
the  suppurating  glands  of  a considerable  number  of  horses  suffering  from 
strangles,  in  all  of  which  he  found  the  streptococcus.  Zschokke,  in 
1886,  found  a streptococcus  in  horses  suffering  from  strangles,  but  sup- 
posed it,  prior  to  Schiitz’s  investigations,  to  be  identical  with  Strepto- 
coccus pyogenes. 

In  addition  to  these  observations  it  is  a fact  worthy  of  note  that 
streptococci  are  frequently  found  associated  with  a considerable  num- 
ber of  morbid  conditions  which  thus  far  have  not  been  satisfactorily 
attributed  to  any  specific  germ. 

In  human  pathology  the  iireseuce  of  streptococci  is  not  unusual. 
The  etiological  value  of  Streptococcus  pyogenes  Ogstoii,  and  Strepto- 
coccus erysipelatos  Fehleisen,  is  very  generally  conceded.  Such  affec- 
tions as  erysipelas,  pyaemia,  empyema,  septicaemia,  diphtheria,  progres- 
sive gangrene,  scarlatina.  Impetigo  contagiosa,  pericarditis,  ostemyeli- 
tis,  and  influenza  have  been  attributed  with  more  or  less  positive 
evidence  to  the  invasion  of  certain  streptococci.  The  investigations  of 
the  etiology  of  la  grippe  has  revealed  the  fact  that  streptococci  are 
very  frequently  associated  with  the  inflammatory  condition  of  the  air 
passages  in  that  disease.  Prudden  has  made  the  observation  that 
streptococci  are  found  associated,  apparently  as  the  etiological  factor, 
with  those  inflammations,  particularly  of  the  serous  membranes,  in 
which  the  formation  of  fibrin  is  a most  marked  feature. 

Investigators  are  not  unanimous  in  the  belief  that  streptococci  which 
have  been  found  to  be  associated  with  the  diseases  mentioned  belong  to 
different  species.  It  is  a well  known  fact  that  their  common  morphologi- 
cal and  biological  properties  are  much  more  numerous  than  their 
differences,  and  that  it  is  exceedingly  difficult  to  point  out  a distin- 
guishing trait  of  any  one  of  these  streptococci  that  is  sufficiently 
characteristic  to  differentiate  it  from  the  others. 

The  description  by  Fliigge  of  Streptococcus  pyogenes  applies  equally 
as  well  to  Streptococcus  erysipelatos^  and  also  to  a large  number  of  other 
streptococci  which  have  no  pathogenic  properties  by  which  they  can  be 
differentiated.  Hajek  could  not  find  any  morphological  or  cultural 
difference  between  Streptococcus  erysipelatos  and  Streptococcus  pyogenes^ 
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but  by  inoculation  experiments  be  found  that  they  possessed  marked 
differences. 

Prudden  compared  very  carefully  Streptococcus  pyogenes^  Streptococ- 
cus crysipelatos,  and  Streptococcus  dipJitherice,  but  found  that  there  was 
not  a single  constant  feature  of  difference  between  them  that  could 
be  detected  by  cultural  characters  (parallel  cultures),  or  by  inoculations 
into  the  smaller  experimental  animals. 

Fraenkel  isolated  from  a case  of  purulent  peritonitis  a streptococcus 
which  had  apparently  played  the  part  of  a pyogenic  agent,  and  suc- 
ceeded in  producing  erysipelas  on  the  ear  of  a rabbit  with  a pure 
culture  of  this  streptococcus.  When  it  was  inoculated  beneath  the 
skin  on  the  back  of  mice  and  rabbits  it  produced  suppuration. 

Prof.  Welch  was  unable  to  determine  any  decisive  differences  be- 
tween Streptococcus  erysipelatos  and  Streptococcus  pyogenes.  He  adds 
that  “ the  efforts  to  differentiate  into  distinct  species  the  pathogenic 
streptococci  have  thus  far  met  with  little  success,  so  that  the  weight 
of  opinion  favors  the  view  that  the  streptococci  of  erysipelas,  phleg- 
monous inflammations,  septicsemia,  puerperal  fever,  and  of  the  various 
forms  of  angina  belong  to  one  and  the  same  s^iecies.” 

Klein,  however,  in  his  report  on  The  Morphology  and  Biology  of 
the  Streptococcus,”  in  which  he  discusses  the  properties  of  nine  selected 
streptococci,  concludes  that  they  are  separate  and  belong  to  distinct 
species  or  varieties.  He  also  believes  that  a large  number  of  strepto- 
cocci that  have  the  appearance,  on  a superficial  examination,  of  belong- 
ing to  the  same  species,  may,  by  careful  study,  be  differentiated  into 
separate  species  or  varieties. 

Von  Lingelsheim  has  recently  divided  the  streptococci  into  two 
groups;  one  non-pathogenic,  called  Streptococcus  hrevis,  and  the  other 
pathogenic,  called  Streptococcus  longus.  The  streptococci  which  he 
studied  were  from  various  sources,  principally,  however,  from  the 
normal  human  saliva  and  diphtheritic  membranes.  He  made  some 
interesting  investigations  upon  the  effect  of  disinfectants  on  the 
various  streptococci  which  he  stud  ied.  He  lays  much  stress  upon  the 
importance  of  blood  serum  from  v arious  animals  as  a culture  medium 
for  these  germs.  Ilis  streptococci  grew  very  vigorously  on  the  serum 
from  rabbit’s  blood,  while  they  failed,  with  one  exception,  to  grow  on 
that  from  pig’s  blood. 

Kurth,  in  his  extensive  work  upon  the  differentiation  of  streptococci 
and  their  appearance,  esi)ecially  Streptococcus  conglomeratus  in  scarla- 
tina, makes  the  following  provisional  classification.  Streptococci  rigidly 
which  grow  in  short  chains  in  bouillon,  the  sediment  loose,  the  chains 
not  hanging  together.  Streptococci  flexuosi,  which  groAv  in  long  chains 
in  bouillon,  the  sediment  hanging  together. 

Pasquale,  in  an  exhaustive  discussion  of  the  greater  number  of  the 
streptococci  that  have  heretofore  been  described,  has  tabulat(‘d  the 
various  properties  of  33  different  species,  making  note  of  their  eifects 
on  milk,  acid  formations,  pigment-producing  properties,  growths  iii)ou 
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various  kinds  of  blood  serum,  and  their  pathogenic  effects.  Tlieir 
morphology  and  cultural  characters  on  the  ordinary  media  are  also 
carefully  considered.  The  large  variety  of  species  with  which  he  has 
worked  has  enabled  him  to  take  a more  comprehensive  view  of  the 
entire  group  of  streptococci  than  had  heretofore  been  done.  The  re- 
sult of  his  study  of  the  pathogenic  powers  of  the  different  species  of 
streptococci  differs  in  many  respects  from  those  obtained  by  other 
authors.  He  has,  as  a result  of  his  observations,  formulated  a new 
classification  of  this  group  of  bacteria  based  upon  their  morphological 
and  i)athogenic  properties.  He  does  not,  however,  draw  sharp  lines 
between  the  different  streptococci,  but  on  the  contrary  groups  them 
within  the  natural  boundaries  which  he  finds  to  exist  between  them. 

Pasquale’s  classification  of  the  streptococci  is  as  follows: 

I.  Short  Saprophytic  Streptococci. 

(1)  Develop  in  alow  temperature  (Feces  and  external  snrronndings). 

(2)  Develop  in  a liiglier  temperature  (Month  and  bronchial  mucosa). 

II.  Long,  not  Virulent,  Streptococci. 

(1)  Feces.  (Exumjyle,  Streptococcus  coU  gracilis.) 

(2)  Mucous  membrane  of  the  mouth  (Strepococcus  of  Kruse  u.  Pansini), 

III.  Long  Pathogenic  Streptococci. 

(1)  Streptococci  of  erysipelas,  suppuration,  pneumonia,  diphtheria,  scarlatina, 
etc. 

(2)  Sputum  of  pneumonia  (Streptococcus  of  Kruse  u.  Pansini). 

IV.  Short.  Highly  Infectious,  Streptococci. 

(1)  From  tubereulosis,  etc.  (Diplococciis  pyogenes), 

(2)  From  pneumonia  (Diplococciis  pneumonia). 

It  is  believed  that  the  investigations  cited  are  sufficient  to  show  the 
general  scope  of  the  work  that  has  been  done  and  the  more  important 
opinions  entertained  concerning  this  very  interesting  class  of  the  shiz- 
omycetes,  although  a very  long  list  of  minor  observations  could  be 
added.  Without  entering  into  detail,  it  may  be  stated  that  subse- 
quent investigations  have  shown  that  in  some  cases,  especially  in  hu- 
man pathology,  the  streptococcus  which  was  first  supposed  to  be  the 
etiological  factor  in  the  disease  gave  way  to  other  bacteria*  and  in  a 
few  other  cases  the  question  is  still  an  open  one.  With  this  brief  re- 
view I will  pass  to  the  consideration  of  the  streptococci  that  have  come 
under  my  observation.  It  should  be  stated  at  the  outset  that  the 
streptococci  which  are  here  considered  were  obtained  exclusively  from 
the  organs  and  secretions  of  domesticated  animals,  and  that  no  at- 
tempt is  made  to  identify  them  with  the  streptococci  that  have  hereto- 
fore been  described.  This  is  omitted  on  account  of  the  great  similarity? 

'^Streptococcus  diphtherice  is  a marked  example  of  this  fact.  Prudden  found  this 
streptococcus  almost  invariably  in  the  false  membrane  and  occasionally  in  the 
spleen,  liver,  and  kidneys  in  a series  of  twenty-four  cases  in  children  who  perished 
with  the  disease.  In  none  of  these  did  he  find  the  Klebs-Loeffler  bacillus.  In  a 
later  series  of  investigations,  however,  he  found  the  Klebs-Loeffler  bacillus  in 
every  case.. 
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generally  speaking,  that  exists  in  the  morphological  and  biological 
characters  between  the  streptococci  isolated  from  different  sources  and 
the  variability  of  their  cultural  characters  when  grown  under  different 
conditions. 

The  first  streptococcus  to  which  my  attention  was  given  was  discov- 
ered by  Dr.  Theobald  Smith,  in  the  spring  of  1887,  while  he  was  inves- 
tigating an  outbreak  of  swine  plague.*  Since  that  time  several  other 
outbreaks  of  swine  disease  have  been  investigated,  in  each  of 
which  one  or  more  streptococci  have  been  isolated  from  the  diseased 
organs  of  one  or  more  of  the  pigs  that  were  examined.  In  addition  to 
these,  streptococci  have  been  isolated  from  diseased  organs  taken  from 
animals  that  died  from  varied  and  widely  separated  diseases.  They 
liave  also  been  found  to  to  be  quite  numerous  in  the  secretions  cov- 
ering the  different  mucuous  membranes  of  the  animal  body  as  well 
as  in  various  extraneous  material.  This  varied,  and  we  may  almost 
say,  universal  distribution  of  these  organisms,  renders  it  of  much 
importance  in  view  of  the  great  similarity  that  is  known  to  exist 
between  them,  that  differential  biological  or  morphological  charac- 
ters should  be  determined,  if  they  exist,  between  the  purely  sapro- 
phytic streptococci  and  those  that  have  a greater  or  less  etiological 
value. 

In  all  we  have  isolated  during  the  ])ast  four  years  more  than  fifty 
streptococci,  many  of  which  perished  before  they  were  sufficiently 
studied  to  be  considered  here.  In  a few  of  the  earlier  cases  strepto- 
cocci, which  appeared  upon  a somewhat  superfi(*ial  examination  to  be 
identical,  were  found  in  several  organs  of  the  same  animal,  and  con- 
sequently only  one  culture  was  retained  for  further  study  and  com- 
parison. This  was  unfortunate,  as  subsequently  it  was  found  in  a 
few  cases  that  the  streptococci  that  were  present  in  different  parts  of 
the  body  could  be  differentiated  by  one  or  more  distinct  characteristics. 
A few  of  the  vstreptococci  were  obtained  in  pure  culture  from  the  dis- 
eased organs  of  the  animals  that  were  examined,  while  others  were 
isolated  from  impure  original  cultures  by  means  of  agar  plates.  The 
germs  thus  obtained  have  been  carefully  studied  and  compared  micro- 
scopically and  in  their  growth  upon  certain  culture  media.  Various 
experimental  animals  have  been  inoculated  with  pure  cultures  of  these 
germs,  and  subsequently  very  carefully  watched  in  order  to  detect  any 
effect  that  might  have  been  produced  by  the  inoculation.  The  greater 
number  of  the  streptococci  considered  here  were  isolated  from  morbid 
tissues,  but  for  the  purpose  of  comparison  a few  that  were  obtained 
from  the  mucous  membranes  of  certain  animals  are  inserted. 

The  cultivation  of  these  streptococci  has  shown  them  to  bo  very 
sensitive  to  any  change  in  the  conditions  under  which  they  were  grown, 
especially  to  any  variation  in  the  composition  or  chemical  reaction  of 
the  culture  media.  On  account  of  this  extreme  delicacy  in  the  great 
majority  of  their  differential  biological  (;hara(ders,  it  seems  best  at 

*This  streptococcus  was  described  by  Dr.  Smitli  in  the  Bureau  Report  for  1887. 
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tin's  time  to  limit  the  descriptions  of  these  characters  to  those  more 
hardy  j)ro])erties  which  repeated  (mltnres  have  shown  to  be  constant, 
and  consecpiently  recognizable  under  slightly  varying  conditions  as 
having  a more'  or  h\ss  differential  value.  It  will  be  observed  subse- 
quently that  the  greater  number  of  constant  differences  that  exist 
between  these  streptococci  were  manifested  in  their  physiological  effect, 
and  it  is  believed  by  the  writer  that  when  our  methods  for  the  deter- 
mination of  these  properties  are  sufficiently  elaborated  the  facts  neces- 
sary for  a si)eciffc  differentiation  of  the  various  classes  of  the  schizomy- 
cetes  will  be  forthcoming. 

Altliough  several  classifications  of  the  streptococci  have  been  made, 
there  appears  to  be  no  system  of  subdivision  which  is  applicable  to  all 
of  the  series  of  streptococci  which  have  been  described.  My  observa- 
tions have  shown  that  there  are  streptococci  which  possess  biological 
characters  that  give  them  an  intermediate  position  between  the  forms 
which  have  been  designated  as  belonging  to  subgroui)s.  On  this  ac- 
count I have  not  adopted  any  of  tlie  classifications  which  have  been 
formulated.  The  streptococci  which  I have  studied,  as  the  subsequent 
descriptions  will  show,  exhibit  a more  or  less  marked  variation  in  their 
various  properties,  but,  Avitli  one  exception,  they  were  as  sensitive  to 
changing  conditions  of  growth  as  Streptococcus  erysipelatous  and  other 
recognized  pathogenic  forms.  It  would  seem,  therefore,  that  many  ot 
these  forms  have  become  parasitic  in  their  habits.  A classification 
based  on  the  various  morphological,  biological,  or  pathogenic  properties 
of  a limited  number  of  streptococci  must  continue  to  suffer  modifica- 
tions as  more  extended  observations  are  made,  until  the  saprophytic;, 
parasitic,  and  pathogenic  forms  are  more  clearly  defined,  and  the  range 
of  their  biological  variations  more  accurately  determined. 

Before  considering  the  special  qualities  of  the  streptococci  about  to 
be  described,  a few  of  the  more  important  properties  which  have  been 
found  to  be  common  to  them  all  may  be  mentioned : 

1.  They  are  readily  stained  with  the  ordinary  aniline  dyes. 

2.  They  grow  in  gelatine,  but  do  not  liquefy  it. 

3.  The  growth  on  the  different  media  is  not  viscid. 

4.  The  growth  at  the  ordinary  temperature  is  less  vigorous  than  at 
the  temx)erature  of  the  body  (excepting  streptococcus  O). 

5.  In  simple  beef  broth  the  growth  is  more  feeble  than  in  i)eptonized 
bouillon. 

6.  The  groAvth  is  most  vigorous  iu  joeptonized  bouillon  containing 
glucose. 

7.  With  one  exception  (streptococcus  O)  the  time  during  which  cul- 
tures will  remain  alive,  is  very  variable  and  uncertain.  (It  is  due  to 
this  fact  that  several  forms  were  lost  before  their  characteristics  Avere 
determined.) 

In  order  to  x)reseut,  in  a form  most  convenient  for  comiAarison,  a de- 
scription of  the  more  inqAortant  properties  of  the  streptococci  studied 
the  following  table  has  been  constructed; 
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Description  of  the 


1 Strepto-  1 

1 COCU3. 

Source  and  date. 

Accompanying 

disease. 

Length  of 
chains. 

Diameter 
of  cocci. 

Growth  on  solid  media. 

Agar. 

Gelatine. 

Potato. 

A 

0.8  fi.  oval 

Fccblo 

ISTo  ^TOWtll 

B 

Spleen,  pig,  1888  .. 

Disease  ( f)  . . . 

Long 

O.G-0.9  IX  .. 

Xucleart.. 

. -do 

Grayish  ... 

C 

Lirng,  pig,  1889 

Hog  cholera  . . 

Short  and 

0.7-0.9  n . . 

...  do 

..  -do 



P 

do 

.. .do*’ 

0.7-0.9  M .. 

do 

. do 

E 

Spleen,  pig,  1889  .. 

....do  

Long  and 

0. 5-0.7  M .. 

.. .do  

.. .do  

No  growth. 

very  long. 

F 

do 

Modified  hog 

...do  

0.7-0.8  iJi  . . 

..  -doj 

...do 

Thin,  gray- 

cholera. 

ish. 

G 

do 

Disease  (?)  ... 

V ery  long . 

0. 8-1.0  fx  .. 

..  -do 

...do 

Feeble 

H 

do 

0.7-0.9  IX  .. 

do 

do 

I 

do 

Swine  plague . 

Long 

0.6-0.7  IX  .. 

...do  

.. .do  

1 

No  growth - 

J 

Blood,  pig.  1889 

Modified  hog 

..  .do 

0.6-0.7  IX  .. 

...do  

...do  

Feeble 

cholera. 

K 

Peritoneal  exu- 

Swine plague . 

...do  

0. 6-0.8  IX  .. 

..  -do§ 

..  .do 



date,  pig, 1890. 

L 

Liver,  pig,  1890 

do 

...do  

0.8-1. 8 m .. 

...do 

...do  



M 

Spleen,  pig,  1890  .. 

Disease  (?)  ... 

...do  

1.0-1. 5 m -- 

...do  + 

.. -do  

No  growth. 

N 

Xidney,  cow,  1890  . 

Texas  fever. . . 

Short 

0.8-1. 0 M -. 

. . .do 

. . .do 

0 

Feces,  cow,  1890  . . . 

Healthy 

do 

0.8-1. 8 M - - 

Vigorous  . 

Vigorous 

I’ 

Trachea,  pig.  1890. 

....do  

...do  

0.8-1. 0 M 

Nuclear  .. 

Moderate 

Q 

Lung,  cow,  1891  . . . 

Pneumonia . . . 

Loner 

1.2-2. 0 M -- 

Aloderate . 

Feeble . . . 

R 

Abscess,  knee, 

Chronic  hog 

..... 

Short 

0.7-0.8  M -■ 

...do 

.. .do  

pig,  1891. 

cholera. 

s 

Aliscess,  elbow. 

do 

. . .do 

0.7-0.8  M -- 

. . .do 

. . .do 

pig,  1891. 

T 

Lung,  cow,  1891  . . . 

Pleuro- pneu- 

...do  

1.0-2.0M  -- 

..  -do 

.. .do  

No  growth. 

monia. 

TJ 

Trachea,  horse. 

Healthy  (?)... 

...do  

0.9-1.0  M 

Translu- 

...do   

Feeble 

1891. 

cent. 

V 

Lung,  pig.  1891 

Swine  plague . 

Long 

0. 7-0.8  ft  .. 

Moderate  . 

. . .do 

No  growth. 

W 

Liver,  pig,  1892 

Disease  (?)  ... 

..  -do ' 

0.8-0. 9 M .. 

Nuclear... 

..  -do 

...  do 

X 

Blood,  pig,  1892  ... 

do 

Short 

0.7-0.9  M -- 

. . .do 

.. .do  

Y 

S}>leen,  pig,  1892  . . 

do 

Long 

0.7-0.8  u .. 

. . .do 

. . .do 

...  do 

Z 

Liver,  pig,  1892 

do 

Shoit 

0.8-1. 3 ft  .. 

Moderate . 

. . .do 

.. .do  

a 

Blood,  pig,  1892  . . . 

do 

Long 

0.7-0.9  M - - 

. . .do 

. . .do 

. . .do 

P 

X a*s  a 1 m u c u s. 

Glanders 

Short 

0. 9-1.0  M -. 

Nuclear  .. 

..  -do 

. . .do 

horse,  1892. 

- 

*The  streptococci  from  Q to  0 inclusive  were  cultivated  in  pci)tonizcd  boullin  containine  2 per  cent 
glucose  in  the  fomentation  tube.  Streptococci  Q,  K,  and  S,  did  not  develop  in  tlie  closed  portion  of 
the  tube.  The  growth  in  the  open  bulb  was  exceedingly  vigorous.  The  others  developed  in  botli  sides 
of  the  tube.  Tlie  growth  was  more  vigorous  but  otherwise  similar  to  that  in  simi)le  bouillon.  The 
alkaline  reaction  of  the  bouillon  was  clianged  in  every  case  to  an  acid  one  during  their  multiplication. 
tThere  was  no  formation  of  pigment  in  the  growth  on  the  surface  of  agar. 

+An  unusually  vigorous  growth. 

§An  unusually  feeble  growth. 
llSeveral  weeks. 
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tumifi/- eighth  streptococci. 


Growth  in 
bouillon.* 


Flahes 

F’ntly  cl’dM, 
flakes. 
Uuil  ornil  y 
clouded. 

do 

Flakes,  faint- 
ly clouded. 
Uniformly 
clouded.  " 
Flakes  in 
suspension. 
Uniformly 
clouded. 
....do 


...do 


Flaky  sedi- 
ment. 


....do 


Heavily  clM- 
ed,  flakes  in 
suspension. 

Turbid 

io 


F’tlycloud’d, 
Flocculent 
.sediment. 
Flakes 


do 

Uniformly 
clouded. 
do 

do 

Ft’ly  cloud- 
ed, flakes. 

do 

do 

do 

do 


Very  faintly 
clouded. 


Keaction. 


Acid* 

. do  . 


...do 

Alkaline. . 
Acid 


Alkaline. 
Acid 


. . .do 

. . . do 

...do 

...do 


Alkaline. 


Bouil- 

lon 

cleared 


Days. 


(II) 


2 

4 

2 

2 

6-8 


Etfect  on  milk. 


Hot  chano-ed 
Thickened  in 
30  days. 

Ho  change. . 


do 

Casein  coag 
ulated . 

Ho  change. 


...do 
. . .do 


Casein  coag 
ulated. 
Thickened 


Ho  change. 


Casein  coag 
ulated. 

Ho  change 


....do  

Casein  coag 
ulated. 

— do 

Ho  change. . 

Casein  coag 
ulated 
Ho  change. . 

Casein  coag 
uated. 

do 

do 

do 


do 

Ho  cliange. 

do 

do 


...do 


Stain  aftcr- 


G ram’s 
method. 


Hicely 

Hot  stained 


Hicely . 

...do  ... 
Feebly . 


Hicely 

Feebly 

. . . do 

Hicely 

. . .do 

Hot  stained. 


. ..do  ... 
Hicely . 


...do 

Hot  stained 


Feebly. 
...do  ... 


...do 

Hicely 

...do 

Feebly 


Hicely . 
Feebly. 


Hicely 

...do  ! 

. . .do 

...do 


•do 


Weigert- 
Gram  method 


Hot  stained. 
Feebly 


Hicely 

..do 

..do 

. . do 

Feebly 

V'  ery  feebly 


Feebly. 

Hicely. 


Feebly 

Hot  stained. 

Hicely 

Feebly 


Hicely 

Hot  stained. 

Hicely 

Hot  stained. 


Hicely 

Hot  stained. 


Hicely 

. . .do 

Hot  stained. 
Hicely 


.do 


Pathogenesis. 


Destroys  mice. 

Local  swelling  in  rab- 
bits. 

Ho  eflect. 

Do. 

Destroys  mice  and 
rabbits. 

Ho  eflect. 

Do. 

Do. 

Do. 

Do. 

In  rabbit  elevation  of 
temperature.  L o- 
cal  swelling. 

Ho  effect. 

Do. 


Do. 

Do. 

Do. 

Slight  local  reaction 
in  rabbits. 

Ho  eflect. 

Do. 

Destroys  mice  and 
rabbits. 

Do. 

Ho  effect. 

Do. 

Do. 

Do. 

Destroys  mice. 
De.stroys  mice,  rab- 
bits, and  pigs. 

Ho  etfect. 


* According  to  observations  recently  made  by  Dr.  Theobald  Smith,  the  initial  acidity  of  the  cultures 
of  many  bacteria  is  demonstrably  due  to  the  presence  of  muscle-glucose  in  the  bouillon.  As  this 
varies  in  quantity  and  is  occasionally  absent,  the  inconstant  and  conflicting  results  on  the  acid  and 
alkaline  reaction' of  cultures  is  readily  explained. 
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A few  explanations  seem  necessary,  however,  for  an  understanding 
of  the  terms  employed  in  tabulating  these  facts: 

1.  In  discussing  these  streptococci  it  was  necessary  to  assign  to  each 
some  name  by  which  it  could  be  designated.  For  this  purpose  the  let- 
ters of  the  alphabet  were  chosen. 

2.  In  the  beginning  ot*  our  work  several  of  the  tests  were  not  em- 
ployed that  have  been  used  in  studying  the  forms  more  recently  iso- 
lated. 

3.  The  streptococci  are  given  in  the  order  of  their  discovery. 

4.  The  words  short,  long,  etc.,  used  in  designating  the  length  of  the 
chains,  have  been  assigned  the  following  arbitrary  definite  meaning: 
Very  short  chains  are  composed  of  from  3 to  4 cocci  or  segments;  short 
chains  of  from  4 to  10  cocci;  long  chains  of  from  10  to  40  cocci;  very 
long  chains  of  more  than  40  cocci.  In  the  table  these  terms  have  refer- 
ence to  the  growth  in  bouillon  only.  In  cultures  containing  chains 
ranging  from  3 to  50  or  more  cocci,  the  term  has  been  employed  that 
applies  to  the  greatest  number  of  individuals. 

5.  The  media  used  were  faintly  alkaline  in  reaction.  The  agar,  gel- 
atine, and  bouillon  contained  one-quarter  j)er  cent  peptone  and  one- 
half  per  cent  sodium  chloride.  Bouillon  used  in  the  fermentation 
tubes  contained,  in  addition,  2 per  cent  glucose.  The  word  ^‘nuclear” 
is  used  to  designate  colonies  from  1 to  2 millimeters  in  diameter  (on 
the  inclined  surface  of  agar)  which  have  a convex,  grayish,  opaque 
center,  with  a spreading  translucent  border.  The  word  ^‘moderate” 
represents  a corresponding  homogenous  non-nuclear  growth.  In  the 
growth  in  gelatine  “feeble”  indicates  the  development  of  colonies 
varying  from  one-eighth  to  three-fourths  millimetre  in  diameter. 

The  fermentation  tube*  enables  us  to  determine  approximately  the 
aerobic  and  anaerobic  i)roperties  of  the  bacteria;  as  the  liquid  in  the 
closed  bulb  is  deprived  of  its  air  during  the  sterilization,  all  bacteria 
that  grow  in  it  can  be  considered  as  more  or  less  anaerobic.  The  glu- 
cose was  added  in  order  to  detect  the  power  of  the  various  streptococci 
to  cause  the  fermentation  of  sugar  with  or  witliout  the  i)roduction  ot 
gas. 

BIOLOGY. 

In  addition  to  the  media  mentioned,  glycerine  agar,  blood  scrum, 
agar-gelatine,  glycerinated  bouillon,  acid  bouillon,  and  potato  broth 
have  been  employed  in  the  cultivation  of  these  streptococci.  Although 
von  Lingelsheirn  found  blood  serum  very  advantageous,  my  experience 
with  the  streptococci  in  question  showed  this  medium  to  be  (]uite  un- 
satisfactory. (I  have  used  the  serum  from  cattle  only.)  The  growtli 
was  variable  on  the  various  other  solid  media  and  in  tlie  bouillon  (*on- 

*Dr.  Tlieobald  Smith  called  attention  to  the  value  of  the  fermentation  tube  in 
bacteriological  work  in  1890.  Centralblattf.  Bacteriologi(',  Bd.  vii,]).  502.  It  is  lig- 
nred  and  briefly  described  by  tbe  same  author  in  his  b’eport  on  tlui  (!anse  and  rro- 
vention  of  Swine  riague.  U.  S.  I)ei»artment  of  Agricnltnre,  1891,  p.  81. 
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taiTiin"  "lyccriiie.  Like  the  swine-plague  germ,  the  great  majority  of 
these  streptococci  would  not  grow  iu  acid  bouillon,  although  many  of 
them  would  change  the  reaction  of  the  alkaline  medium  to  an  acid  one 
during  their  mnltiplication. 

The  character  of  the  growth  in  bouillon  is  interesting.  With  few 
exceptions  it  will  be  observed  that  the  long-chained  streptococci  grew 
in  Hakes,  while  those  composed  of  short  chains  imparted  a uniform 
cloudiness  to  the  liquid.  This  property  was  constant.  Streptococcus 
Q was  carried  through  a series  of  20  subcultures  made  at  short  inter- 
vals with  no  alteration  in  the  character  of  the  growth.  Shorter  series 
were  made  with  several  of  the  other  streptococci  with  the  same  result. 
In  a few  cases,  there  was  a faintly  clouded  appearance  of  the  liquid  in 
which  the  streptococci  grew  very  largely  in  flaky  masses.  The  flakes 
are  due  to  the  interlacing  of  the  chains,  presumably  during  the  x>rocess 
of  multiplication.  The  time  required  for  the  liquid  to  become  clear 
was  very  constant  (as  tested  by  several  cultures),  although  it  varied 
very  much  with  the  different  species  (?).  The  settling  of  the  strepto- 
cocci did  not  indicate  their  death,  but  the  limit  of  their  growth  in  the 
liquid.  The  sediment  was  not  viscid. 

Although  the  growth  on  agar  and  gelatine  varied  slightly,  the  con- 
stant characters  were  very  similar,  and,  with  few  exceptions,  these 
cultures  could  not  be  considered  of  any  differential  value.  Their 
growth  on  potato,  their  mrobic  and  anaerobic  powers,  and  their  effect 
on  the  reaction  of  bouillon  and  the  casein  of  milk  show  more  marked 
differences.  Although  with  every  germ  tested  the  reaction  of  the 
alkaline  bouillon  containing  glucose  was  changed  to  a very  acid  one, 
no  gas  was  produced.  These  facts  are  significant  in  showing  the 
differential  importance  of  the  physiological  i)roperties  of  these  bacteria. 

In  considering  the  minor  differences  that  exist  between  these  strep- 
tococci, especially  those  that  were  isolated  from  animal  tissues,  it 
should  be  remembered  that  they  Avere  obtained  presumably  at  different 
periods  of  time  after  their  invasion,  and  that  there  is  no  positive  infor- 
mation by  which  we  can  determine  the  changes  produced  in  their 
various  properties  by  the  influence  of  their  new  environments  and  the 
variable  time  in  which  they  were  subjected  to  them. 

MORPHOLOGY. 

When  examined  in  a fresh  condition,  (hanging  drop^  with  a magnifi- 
cation of  500  diameters,  the  chains  appear,  as  a rule,  to  be  made  up  of 
micrococci  0.7  to  1.8  //  in  diameter.  When  stained  Avitli  methylene 
blue,  or  fnchsiu,  they  appear  as  deeply  stained  oval  or  spherical  bodies. 
With  a magnification  of  1,000  diameters,  the  cocci,  in  the  majority  of 
the  forms,  ai^pear  to  be  more  or  less  elongated.  Many  of  these  exhibit 
the  polar  stain  or  belted  appearance  quite  characteristic  of  the  swine 
plague  group  of  bacteria,  while  others  show  simply  a light  unstained 
center.  The  spherical  forms  usually  appear  as  deeply  stained  bodies, 
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In  many  species  (!)  there  seems  to  be  a tendency  of  the  segments  to  be 
closely  united  in  pairs.  This  is  believed  to  be  due  to  the  incomplete 
division  of  the  cocci.  The  Gram  and  Weigert-Gram  staining  methods 
can  not  be  considered  of  much  importance  as  means  of  differentiation, 
on  account  of  the  variable  degree  to  which  the  stain  is  retained  by  the 
different  species.  The  individual  deviations  from  the  typical  strepto- 
coccus (micrococci  united  i-n  chains)  are  as  follows : 

In  streptococci  A,  F,  G,  O,  Q,  and  W,  the  individual  segments  were 
oval,  elongated,  and  resembled  somewhat,  in  a stained  specimen,  the 
appearance  of  the  swine  plague  organism.  In  G,  the  long  diameter 
appeared  to  be  transverse  to  the  long  axis  of  the  chain.  An  examina- 
tion of  a properly  stained  specimen,  magnified  1,000  diameters,  revealed 
the  fact  that  a single  segment  was  comi)osed  of  two  of  the  supposed 
cocci  separated  by  an  unstained  band.  The  ends  were  nearly  square, 
giving  them  the  appearance  of  minute  rectangular  parallelograms.  In 
streptococci  B,  E,  M,  and  U,  the  terminal  cocci,  and  frequently  one  or  two 
within  the  chains,  were  much  larger  than  the  other  segments.  When 
only  two  were  present  they  were  invariably  at  the  extremities.  They 
were  never  observed  in  the  other  streptococci,  and  their  significance  is 
still  somewhat  speculative.  Streptococcus  L presented  a great  varia- 
tion in  the  size  of  the  cocci  and  length  of  the  chains.  So  varied  was 
the  size  that  it  was  thought  for  a considerable  time  that  it  was  an  impure 
culture.  Repeated  plate  cultures,  however,  developed  only  one  form  of 
colonies  which  were  composed  of  streqitococci  of  a similar  character. 
The  shorter  chains  were  composed  of  the  larger  cocci  and  the  longer 
ones  of  the  smaller  cocci.  This  variation*  was  also  present,  but  to  a 
less  degree,  in  streptococcus  Z. 

Streptococcus  O varied  very  considerably  when  grown  in  different 
media.  In  bouillon  the  segments  were  spherical,  while  on  agar  and  gela- 
tine they  were  oval.  The  morphological  as  well  as  biological  characters 
of  this  streptococcus  indicated  its  close  relationship  to  the  ordinary 
saprophytic  micrococci.  The  length  of  the  chains  in  nearly  all  of  the 
species  varied  with  the  media;  usually  they  were  longer  in  bouillon 
than  on  solid  media,  and  longest  in  boiiillion  containing  glucose. 

Although  considerable  variation  was  found  in  the  length  of  the 
chains,  and  in  a few  cases  in  the  size  of  the  individual  cocci,  there  was 
no  appreciable  change  produced  by  artificial  cultivation  in  the  mor- 
phology of  any  of  these  forms.  Streptococcus  Q was  carried  through 
a long  series  of  cultures  in  a liquid  containing  very  little  nutriment 
(0.5  cc.  of  bouillon  and  0.5  cc.  of  sterile  distilled  water).  The  number 
of  chains  was  greatly  diminished,  but  no  appreciable  change  was  ])ro- 
duced  in  the  morphology  of  the  individual  chains  or  coc(*i.  Cultures 
in  bouillon  containing  1 per  cent  peptone  gave  similar  resnlts.  It  is 

* Koplik  and  Van  Arsdalo  have  recently  noied  tlio  variation  in  the  dianieter  of 
the  cocci,  in  the  dirteicnt  chains  of  the  streptococcus  found  by  them  in  diseased 
joints  (osteomyelitis). 
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interesting  to  note  in  tliis  connection  tlnit  in  tlie  ])atliogenic  forms  tlie 
(iliains  were  very  sliort,  and  often  single  eo(;ci  appeared  in  cover-glass 
preparations  from  the  organs  of  the  dead  animals.  The  few  forms  that 
were  fatal  to  experimental  animals  possessed  no  morphological  or  bio- 
logical peculiarities  that  would  suggest  their  pathogenic  properties, 
or  separate  them  as  a class  or  group  from  the  others.  The  parasitic 
tendency  in  the  cnltural  characters  of  all  the  streptococci  (excepting 
O)  was  very  marked. 

It  is  observable  that,  while  there  are  many  minor  differences,  there 
is  still  a strong  similarity  existing  between  the  different  streptococci 
mentioned  (excluding  streptococcns  O),  and  that  the  difference  in  the 
species  of  the  host  animal  or  the  disease  with  which  they  were  associ- 
ated was  not  marked  by  any  distinct  characteristic  of  the  invading 
streptococci.  It  will  be  observed  from  the  table  that  in  the  differen- 
tial tests  no  two  of  the  streptococci  that  were  studied  gave  precisely 
the  same  reaction  throughout,  but  each  streptococcus  differed  in  some 
respect  from  all  of  the  others.  This  fact  appears  to  siipj)ort  Klein’s 
statement  that  there  is  a specific  or  at  least  variatal  difference  exist- 
ing between  the  streptococci  (isolated  from  different  sources)  which 
appear  in  a superficial  examination  to  be  identical.  In  many  cases, 
however,  the  variation  was  so  slight  that  it  seems  possible  to  find  its 
cause  in  external  conditions  rather  than  in  the  inherent  properties  of 
the  germ. 

The  statements  at  hand  concerning  the  variations  in  the  morphology, 
biology,  and  pathogenic  properties  of  certain  bacteria  as  found  in 
nature,  and  the  power  to  modify  to  a greater  or  less  degree  these 
pro])erties  in  certain  species  by  cultivating  them  under  different  condi- 
tions, would  warrant  the  supposition  that  many  of  the  minor  differ- 
ences in  these  streptococci  could  have  been  brought  about  by  the 
different  influences  to  which  they  had  been  subjected  prior  to  their 
isolation.  The  close  resemblance  of  the  streptococcus  from  the  tra- 
cheal mucus  of  a pig  (streptococcus  P),  to  those  found  within  the 
organs  of  diseased  swine  is  at  least  suggestive  in  tracing  the  source 
of  these  organisms.  The  fact  that  intestinal  and  tracheal  bacteria 
invade  the  inner  organs  and  cavities  of  the  body  is  so  well  established 
that  it  is  not  difficult  to  believe  that  streptococci,  known  to  be  more 
or  less  numerous  iu  the  flora  of  the  mucous  membranes  of  the  healthy 
animal,  should  occasionally,  under  favorable  conditions,  make  their 
way  into  the  various  organs  of  their  host. 

A few  very  interesting  differences  in  the  reaction  of  streptococci  iso- 
lated from  different  organs  of  the  same  animal  have  been  observed. 
Streptococci  Gr  and  H were  isolated  from  the  liver  and  lung  respec- 
tively of  a pig  that  presented  the  lesions  on  post-mortem  examination 
of  a somewhat  modified  case  of  swine  plague.  In  sections  of  the  lung 
streptococcus  II  was  seen  winding  in  and  out  among  the  cells  in  the 
alveoli.  As  there  was  considerable  lung  disease  but  no  swine  j)lague 
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or  liog  cliolcra  bacteria  discovered,  the  padiogenesis  of  this  germ  was 
tlioroughly  tested  on  mice  aod  rabbits,  but  wdth  negative  results. 
Streptococcus  G grew  without  exception  in  the  longest  chains  of  any 
form  studied,  but  like  streptococcus  H it  produced  no  effect  on  animals, 
the  difference  between  them  existing  in  their  morphology  and  biology. 

Streptococci  R and  S were  isolated  from  the  pus  in  the  joint  absces- 
ses (knee  and  elbow)  of  a pig  that  died  of  chronic  hog  cholera.  (The 
hog-cholera  bacilli  were  obtained  from  the  same  abscesses).  As  they 
were  isolated  from  the  abscesses,  produced  presumably  by  the  same 
cause  in  the  same  animal,  it  is  evident  that  they  were  subjected  to  prac- 
tically the  same  conditions  after  their  invasion.  They  were  not  dis- 
tinguishable excepting  in  their  reaction  to  Gram’s  and  Weigert-Gram’s 
staining  processes  and  in  their  effect  upon  milk,  where  repeated  ex- 
periments proved  conclusively  that  streptococcus  E would  invariably 
coagulate  the  casein,  while  streptococcus  S produced  no  a])preciable 
cha.nge.  The  constancy  in  their  reaction  to  the  staining  reagents  was 
likewise  determined.  A third  and  similar  illustration  of  tliis  i)eculiar 
variation  of  streptococci  inhabiting  the  same  host  and  apparently 
identical  in  the  majority  of  their  characteristics  is  found  in  streptococci 
Z and  a.  These  were  obtained  from  the  same  animal  and  differed  prin- 
cipally in  their  virulence,  the  one  being  fatal  to  mice  only,  the  other 
destroying  mice,  rabbits  and  swine. 

Pasquale  makes  the  remark  that  streptococci  differing  in  their 
characters  were  isolated  from  different  organs  of  the  same  animal. 

OTHER  STREPTOCOCCI. 

The  streptococci  that  perished  before  they  Avere  studied  sufficiently 
to  be  considered  here  did  not,  as  far  as  they  Avere  observed,  present 
any  characteristics  that  were  markedly  different  from  those  here  de- 
scribed. A large  number  of  them  Avere  inoculated  into  mice  or  rab- 
bits, or  both,  but  always  Avith  negative  results.  There  are,  however, 
several  streptococci  that  have  been  isolated  and  studied  more  or  less 
thoroughly,  Avhich  have  not  been  included  in  the  preceding  series,  but 
which  appear  to  be  of  sufficient  importance  in  throwing  light  upon  the 
distribution  of  the  delicate  and  more  saprophytic  forms  of  streptococci 
to  be  briefly  considered.  ^ A glance  at  the  table  Avill  show  that  strep- 
tococcus O (isolated  from  the  feces  of  a cow)  differs  very  decidedly 
from  the  other  forms  in  its  biological  characters,  and  that  in  every  av ay 
it  v»^as  more  saprophytic  in  its  tendencies.  Several  ap])arently  similar 
streptococci  have  been  isolated,  which,  upon  subsequent  cultivation, 
lost  their  power  to  grow  in  chains  and  appeared  as  ordinary  sapro- 
phytic micrococci  or  diplococci.  Some  of  these  only  softened  gelatine, 
Avhile  others  liquefied  it.  I Avill  describe  briefly  two  of  these  supposed 
streptococci : 

(1)  April  4,  1800. — I examined  a rabbit  wliicb  liad  a larc^e  and  apparently  closed 
abscess  in  one  of  its  nasal  cavities.  Eroni  the  pns  in  ibis  abscef^s  1 obtained  a strep- 
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tococcns.  It  grew  in  short  chains,  and  was  composed  of  micrococci  1.2  to  1..5  in 
<liameter.  It  stained  nicely  after  Gram’s  method,  and  grew  very  vigorously  on  the 
ordinary  media.  After  about  four  generations,  however,  it  ceased  to  grow  in 
chains,  and  appeared  subsequently  as  simply  micrococci. 

(2)  From  the  tracheal  mucus  of  a sheep  a streptococcus  was  isolated  by  means  of 
gelatine  plates.  It  consisted  of  micrococci  1.2  to  1.8  f.i  in  diameter,  united  in  short 
chains.  It  took  the  Gram  stain  and  grew  very  vigorously  on  all  of  the  ordinary 
media.  After  a few  generations  very  few  chains  were  observed,  but  diplococci  and 
single  germs  appeared  in  large  numbers.  It  liquefied  gelatine.  The  variations  in 
the  size  of  the  cocci  is  especially  worthy  of  note. 

During  an  investigation  of  an  outbreak  of  abortion  in  mares,  cul- 
tures were  made  from  tlie  vaginal  secretion  of  five  healthy  animals, 
from  four  of  which  a strej) tococcns  Avhich  grew  in  long  chains  was 
obtained,  which,  in  the  minuteness  of  its  structure  and  delicacy  of  its 
cultural  characters,  surpassed  any  of  those  described  in  this  article. 
The  streptococci  from  the  different  animals  appeared  to  be  identical 
in  their  microscopic  appearance  and  growth  on  certain  media.  They 
were  cultivated  only  with  difficulty.  In  the  examination  of  Potomac 
river  water  and  a series  of  soil  examinations  various  streptococci  were 
found,  some  of  which,  upon  sui)erficial  examination,  presented  charac- 
teristics of  strongly  saprophytic  bacteria,  while  others  were  parasitic 
in  their  tendencies.  Dr.  Smith  gave  me  a culture  of  a streptococcus 
isolated  by  him  from  drinking  water  that  was  biologically  as  parasitic 
in  its  tendencies  as  any  of  those  obtained  from  the  organs  of  diseased 
animals. 

Although  these  observations  on  streptococci  from  extraneous  mate- 
rial could  be  multiplied,  the  facts  stated  are  sufficient  to  show  the  wide 
variations  found  to  exist  in  this  group  of  bacteria,  and  that  those 
forms  which  we  have  isolated  from  the  organs  of  diseased  animals  do 
not  possess,  biologically,  parasitic  tendencies  that  are  not  equally  as 
well  marked  in  some  of  the  streptococci  found  apparently  in  their  nor- 
mal habitat  in  nature.  These  facts  are  of  much  importance  in  consid- 
ering the  economic  value  of  this  group  of  bacteria. 

PATHOGENIC  PROPERTIES. 

It  will  be  observed  from  the  table  that  fifteen  of  the  streptococci 
were  obtained  from  the  organs  of  animals  that  had  perished  from  a 
known  disease,  while  nine  of  them  were  isolated  from  animals  that 
were  either  healthy  or  that  had  died  from  a disease  the  specific  cause 
of  which  was  not  positively  determined.  These  facts  are  important  in 
their  bearing  upon  the  economic  value  of  these  forms.  Of  the  twenty- 
eight  streptococci  described,  six  were  fatal  to  some  one  or  more  of  the 
experimental  animals.  The  source  of  these  destructive  forms  shows 
that  two  of  them  were  associated  with  specific  disease  germsj  two 
were  found  in  a pig  in  which  no  disease  germ  was  discovered,  although 
the  pig  was  from  a herd  in  which  several  of  the  animals  had  succumbed 
to  hog  cholera:  one  from  a pleuro-pneumonia  lung,  and  the  other  was 
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from  the  tracheal  mucus  of  a lame,  but  otherwise  healthy  horse.  In 
addition  to  these,  tliree  of  the  forms  produced  more  or  less  local  reac- 
tion in  rabbits,  but  apparently  had  no  effect  on  mice.  Of  these,  two 
were  associated  with  speciftc  pathogenic  bacteria,  and  the  third  was 
found  in  the  organs  of  an  animal  tliat  perished  from  an  undetermined 
disease.  The  other  nineteen  forms  exhibited  no  pathogenic  properties 
whatever.  In  addition  to  the  usual  subcutaneous  and  intravenous  in- 
oculations several  of  them  were  injected  in  large  quantities  into  the 
ideural  and  abdominal  cavities  of  rabbits  wdth  no  appreciable  effect. 
It  should  be  observed  that  six  of  the  nine  more  or  less  pathogenic 
forms  grew  in  long  chains,  while  in  the  other  three  the  chains  were 
short. 

Besides  the  fact  that  79  per  cent  of  these  streptococci,  and  all  of  a 
considerable  number  of  other  forms  isolated  from  similar  sources, 
failed  to  destroy  experimental  animals,  we  should  note  a few  other 
general  facts  which  are  important  in  considering  the  pro  and  con  of 
their  etiological  value. 

1.  The  streptococci  were  isolated  from  a very  large  variety  of  lesions, 
from  many  of  which  the  specific  germ  was  obtained. 

2.  Comparatively  speaking,  a small  minority  of  apparently  similarly 
affected  organs  contained  streptococci. 

3.  The  streptococci  isolated,  even  those  from  undoubtedly  the  same 
kind  of  lesions,  were  not  identical  as  indicated  by  the  various  differ- 
ential tests  applied. 

In  these  respects  my  observations  have  differed  from  those  of  Fehl- 
eisen,  Klein,  Schiitz,  and  others  who  have  attributed  specific  etiological 
value  to  certain  of  the  streptococci  which  they  have  studied.  It  will 
be  remembered  that  in  their  investigations  the  same  streptococci  were 
found  to  be  nearly  or  quite  universally  present  in  a greater  or  less 
number  of  similarly  diseased  conditions. 

As  my  observations  and  results  do  not  conform  with  the  necessary 
requirements  to  establish  a specific  pathogenesis  for  a micro-organism, 
it  would  seem  that  the  streptococci  here  described  (that  Avere  obtained 
from  animal  tissues)  mustbe  considered  as  having  accidentally*  invaded 
the  organs  from  which  they  were  isolated.  Their  etiological  effect  is 
therefore  reduced  to  a secondary  xdace,  which  assures  them  of  no 
greater  economic  value  than  that  i>ossessed  by  a large  number  of  other 
bacteria  that  are  frequently  found  in  diseased  animal  tissues.  A more 
detailed  account  of  the  inoculation  exiAeriments  with  the  nine  path- 
ogenic forms  is  appended : 

Streptococcus  A. — For  tlie  pathogenic  effect  of  this  streptococcus  I quote  from  the 
Report  of  the  liureau  of  Animal  Industry  for  1887 : ‘^Two  ra])hits  and  two  mice  were 
inoculatedsubeutancously  with  one-twelfth cc.  each  of  a pure  houillon  culture.  Roth 

*By  the  term  ‘^accidentally”  is  meant  a passive  invasion,  brought  about  by  con- 
ditions i)roduccd  by  other  causes  in  contradistinction  to  the  invasion  of  virulent 
j)athogenic  bacteria. 
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mico  wore  foniid  dead  on  the  inoriiing  of  the  second  day.  One,  on  account  of  decom- 
position, was  not  examined;  the  other  jmesented  at  the  point  of  inoculation  asliglit 
reddish  serous  infiltration  containing  nnmerons  streptococci.  There  was  a moderate 
number  in  the  spleen  and  blood  from  the  heart.  The  two  rabbits  remained  well. 
Cultures  of  this  microbe  were  injected  beneath  the  skin  into  the  thorax  and  trachea 
of  pigs  without  causing  any  disturbance,^’ 

Two  series  of  inoculations  in  mice  were  made  with  this  streptococcus 
for  the  purpose  of  testing  the  effect  of  repeated  inoculations  ux)on  the 
virulence  of  the  germ.  The  first  mouse  was  inoculated  with  a pure 
culture,  the  second  from  the  blood  of  the  first  and  so  on.  The  ax)j)eiided 
table  is  self-explanatory: 


Inoculation  experiments. 


Mouse 

No. 

Date 
of  inocu- 
lation. 

Inoculated  subcu- 
taneously with— 

Date  of 
death. 

Time  re- 
quired to  de- 
stroy life. 

Eemarks. 

1 

1887. 
Aug.  15 

2 to  3 drops  bouillon 

1887. 
Aug.  17 

2 days 

Streptococci  in  blood  and  spleen  not 

2 

Aug.  17 

culture. 

Loop  blood  mouse  1 . . 

Aug.  20 

3 days 

found  in  cover-glass  preparations 
from  liver. 

Do. 

3 

Aug.  20 

Loop  blood  mouse  2.. 

Aug.  25 

5 days 

Do. 

4 

Aug.  25 

Loop  blood  mouse  3 . . 

Aug.  29 

4 days 

Do. 

5 

Aug.  29 

Loup  blood  mouse  4. . 

Eemained  alive  and  well. 

A second  series  gave  the  same  result,  showing  that  the  streptococ- 
cus lost  its  virulence  very  rapidly. 

Streptococcus  B. — This  streptococcus  was  obtained  in  pure  cultures  (bouillon  and 
agar)  from  the  spleen  of  a pig  that  died  at  the  Experiment  Station  a^iparently  from  a 
disease  of  the  liver.  Mice  inoculated  subcutaneously  with  a pure  culture  of  this 
microbe  remained  aj^parently  perfectly  well.  A rabbit  inoculated  in  a similar  man- 
ner with  0.25  cc.  of  a turbid  suspension  in  bouillon  of  the  growth  from  an  agar 
culture  exhibited  on  the  following  day  considerable  reddening  and  slight  swelling 
at  the  i)oint  of  inoculation.  No  elevation  of  temi)erature.  These  symptoms  soon 
disappeared. 

Streptococcus  E. — This  streptococcus  was  obtained  from  the  spleen  of  a pig.  The 
animal  was  one  among  others  that  perished  in  an  outbreak  of  modified  hog  cholera 
near  Washington,  D.  C.,  in  1889.  Streptococci  C and  D were  obtained  from  i^igs  in 
the  same  outbreak. 

Mice  inoculated  subcutaneous^^  with  from  1 to  3 drops  of  a bouillon  culture  died 
in  from  2 to  14  days.  The  livers  and  spleens  hyx)eriBmic.  Coagulation  neerosis  in 
the  liver  when  the  animals  lived  several  days  after  inoculation.  Stained  cover-glass 
l^reparations  from  the  organs  showed  the  cocci  single,  in  small  clumx^s,  and  short 
chains,  never  in  long  chains.  Pure  cultures  of  the  strexjtococcus  were  obtained  from 
the  organs  in  every  case.  A rabbit  inoculated  with  one-eighth  cc.  of  a bouillon  cul- 
ture in  the  ear  vein  died  within  24  hours.  Slight  enlargement  of  spleen,  liver  hj'per- 
oBinic,  blood-stained  serum  in  pericardial  sac.  In  stained  cover-glass  x)reparations  of 
the  blood  a few  micrococci,  usually  in  pairs,  Avere  discovered.  No  bacteria  Avere  ob- 
served in  similar  preparations  from  the  spleen.  Pure  cultures  of  the  streptococcus 
Avere  obtained  from  both  spleeu  and  blood.  A rabbit  inoculated  subcutaneously 
Avith  one-fourth  cc.  of  a bouillon  culture  Avas  found  dead  on  the  seA'enth  day.  Sur- 
rounding the  point  of  inoculation  a slight  injection  of  the  blood  vessels.  Over  the 
coils  of  the  intestines,  liver,  and  spleen  a thin,  semi-membranous  exudate.  Spleeu 
somewhat  enlarged,  liver  hyperoemic.  The  exudate  contained  a large  number  of 
single  micrococci,  also  short  chains.  No  bacteria  were  obserAmd  in  stained  cover- 
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gliiss  preparations  from  the  spleen,  liver,  and  blood.  A pnre  culture  was  obtained 
from  the  spleen.  This  streptococcus  lost  its  virulence  after  having  been  cultivated 
for  about  one  year,  so  that  it  would  not  destroy  either  mice  or  rabbits  even  when 
inoculated  witli  A^ery  large  quantities  of  a pure  culture. 

StreptococcHS  K. — This  germ  was  associated  Avith  swine  plague  bacteria  in  a bouil- 
lon culture  Avhich  Avas  made  from  the  peritoneal  exudate  of  a pig  that  died  of  SAvine 
plague  in  an  outbreak  of  that  disease  in  New  Jersey  in  1890.  (Streptococcus  L Avas 
obtained  from  the  liver  of  another  pig  in  the  same  outbreak.)  It  produced  no  effect 
on  mice.  A rabbit  Avas  inoculated  subcutaneously  Avith  0.25  cc.  of  a turbid  suspen- 
sion of  agar  groAvth  in  bouillon.  On  the  folloAAung  day  there  Avas  considerable  red- 
dening and  slight  swelling  at  the  point  of  inoculation,  temperature  104.4°  F.  (Nor- 
mal temperature  103  ° F.)  On  the  second  day  the  rabbit  ax>peared  uiiAvell ; the  fur 
Avas  rulHed  and  it  at.e  sparingly.  Temperature  103.6°  F.  The  next  day  it  aiipeared 
well.  Temperature  normal  and  the  local  reaction  had  subsided. 

Strepiococmis  Q. — This  germ  was  found  in  large  numbers  in  the  lung  of  a coav  af- 
fected Avitli  pmmmonia  (bronchial?).  It  produced  no  appreciable  effect  on  mice. 
A rabbit  inoculated  in  the  ear  vein  with  0.25  cc.  of  a bouillon  culture  ap^mared  un- 
Avell  on  the  following  day.  Temperature  102.8°  F.  A rabbit  inoculated  subcutane- 
ously in  the  ear  Avith  a loop  of  the  surface  growth  from  an  agar  culture  developed  a 
small  abscess  at  the  point  of  inoculation,  Avith  slight  reddening  of  the  surrounding 
tissue.  No  other  symptoms. 

Streptococcus  T. — This  Avas  obtained  from  a pleuro-pueumonia  lung  in  1891.  Mice 
inoculated  subcutam'ously  Avitli  a feAv  drops  of  a bouillon  culture  died  in  from  3 to 
4 <lays.  No  local  reaction.  Abdominal  organs  more  or  less  hyperaiinic.  In  cover- 
glass  preparations  from  the  spleen  and  liver  Avere  a large  number  of  oval  bacteria, 
surrounded  apparently  by  a capsule.  Pure  cultures  of  the  streptococcus  Avere  ob- 
tained from  tlie  blood.  A rabbit  inoculated  in  the  ear  vein  with  0.50  cc.  of  a bouillon 
culture  Avas  found  dead  on  the  fifth  daj'-.  The  heart,  muscles,  and  abdominal  organs 
pale.  About  the  right  knee  joint  were  scA^eral  small  abcesses  in  the  inter-muscular 
tissue  containing  grayish  pus.  No  other  abcesses  Avere  found.  No  bacteria  were 
obsei'A^ed  in  stained  cover-glass  preparations  from  the  blood,  liver,  and  si)leen.  In 
a similar  preparation  from  the  abcesses  about  the  joint  a large  number  of  micrococci 
single,  in  pairs,  and  in  short  chains,  Avere  found.  A pure  culture  Avas  obtained  from 
the  blood. 

Streptococcus  U. — On  June  24,  1891,  tAvo  rabbits  Avere  inoculated  with  the  mucus 
from  the  trachea  of  a horse  Avhich  Avas  killed  on  account  of  lameness.  One  of  the 
rabbits  died  on  .June  28,  from  the  organs  of  which  this  streptococcus  Avas  obtained. 
No  other  bacteria  Avere  discovered.  Mice  inoculated  subcutaneously  Avith  a pure 
culture  died  on  the  fifth  day.  At  the  place  of  inoculation  there  Avas  a purulent 
thickening  of  the  skin  and  subcutis  over  an  area  one-half  inch  in  diameter.  Liver, 
spleen,  and  kidney  swollen  and  discolored.  No  bacteria  found  in  stained  jirepara- 
tions  made  from  the  local  lesions.  Pure  cultures  were  obtained  from  the  spleen  and 
blood. 

A rabbit,  Avhich  was  injected  subcutaneously  Avith  0.10  cc.  of  a bouillon  culture 
died  on  tlie  second  day.  At  the  ift>int  of  inoculation  there  Avas  a slight  injection  of 
blood  vessels.  Liver  pale,  spleen  enlarged,  dark,  and  friable.  Kidneys  hyperuMiiic. 
I’unctiform  hemorrhages  in  loAver  colon.  Lung  emphysematons.  Blood-stained 
serum  in  pericardial  sac.  Many  cocci,  usually  in  short  chains,  in  coA^er-glass  prep- 
arations from  the  organs.  A pure  culture  from  the  blood.  After  four  months  this 
germ  had  lost  its  virulence  to  such  a degree  that  a rabbit  inoculated  subcutam'ously 
with  0.2  cc.  of  a bouillon  culture  remained  well.  It  Avas  rcinoculated  Avith  0.5  cc. 
five  days  later,  and  died  on  the  second  day  following  the  inoculation.  At  point  of 
inoculation  a slight  purulent  infiltration  into  the  subcutis,  liver  reddened,  swollen, 
and  sprinkled  with  minute  round  grayish  areas  (coagulation  necrosis?).  Spleen 
much  enlarged,  dark-colored,  and  friable.  Considerable  blood-stained  knpiid  in 
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pericardial  sac.  Cover-j^lass  ])reparations  showed  many  microcioeci,  hut  no  cliains 
or  capsules  were  observed.  After  five  mouths  (nine  moiitlis  in  all)  0.75  cc.  of  a buil- 
lon  culture  destroyed  a rabbit  in  five  days.  A slight  local  reaction;  exmhitive  peri- 
tonitis; exudate  contained  cocci.  Spleen  dark.  Liver  enlarged,  hyjK'nemic,  kid- 
neys reddened.  Many  bacteria  apj)eared  in  preparations  made  from  the  liver,  but 
few  in  thos(5  made  from  the  blood.  Pure  cultures  were  obtained  from  the  organs. 

Streptococcus  Z. — This  germ  was  found  in  the  liver  of  a pig  that  died  in  an  out- 
break of  swine  disease  in  Illinois  in  1892.  No  hog-cholera  or  swine-plague  bacteria 
were  found  in  this  animal,  although  the  hog-cholera  germ  was  found  in  several  of 
the  animals  that  perished  in  the  same  outbreak.  Two  mice  iuoculated  subcuta- 
neously with  this  streptococcus  died,  one  on  the  fourth  and  the  other  on  the  fifth 
day.  At  point  of  inoculation  a purulent  thickening  of  the  skin  and  subcutis  ex- 
tended over  an  area  one-half  inch  in  diameter.  Livers  pale  (fatty),  spleens  and  kid- 
neys congested.  Staiiied  cover-glass  preparations  from  the  internal  organs  showed 
no  bacteria,  wliile  those  from  local  lesions  exhibited  a very  large  number  of  micro- 
cocci. Agar  tubes  iuoculated  with  the  blood  of  the  first  mouse  that  died,  and  with 
the  spleen  of  the  second  one,  developed  pure  cultures  of  the  streptococcus.  A 
rabbit  inoculated  subcutaneously  with  0.75  cc.  of  a bouillou  culture  remained  per- 
fectly well. 

Streptococcus  a. — This  organism  was  obtained  from  the  blood  of  the  same  pig  from 
which  streptococcus  Z was  isolated.  Mice  inoculated  with  this  germ  died  on  the 
third  day,  and  presented  lesions  similar  to  those  produced  by  strei^tococcus  Z.  The 
local  lesion  was  more  extended  in  this  case. 

A rabbit  that  received  0.25  cc.  of  a bouillon  culture  in  the  ear  vein  was  found 
dead  on  the  following  morning.  Blood-stained  liquid  was  found  in  the  ])eritoneal 
cavity  and  pericardial  sac.  Heart  muscle  (right  ventricle)  hemorrhagic.  Enor- 
mous numbers  of  oval  bacteria,  many  of  which  exhibited  a light  central  band,  were 
found  in  cover-glass  j^i'^parations  from  the  various  organs.  They  were  usually 
united  in  short  chains.  A.  rabbit  inoculated  subcutaneously  with  0.75  cc.  of  a 
bouillon  culture  remained  well. 

March  1,  1892,  two  pigs  (Nos.  91  and  92)  were  each  inoculated  intravenously  with 
5 cc.  of  a bouillon  culture.  On  the  following  day  both  animals  were  apparently 
unwell,  ate  sparingly,  and  moved  about  very  little.  March  4,  inqnovemeut  in  appe- 
tite and  general  appearance,  but  both  animals  used  the  right  fore  leg  very  little. 
March  6,  appetite  fairly  good,  but  pigs  have  no  use  of  their  right  fore  limbs.  March 
7,  no  apparent  change  in  their  condition  when  seen  in  the  morning.  At  1 i?.  m.  pig 
91  was  found  dead;  examination  made  at  once.- 

Pig  No.  91  (female),  Essex  grade,  aged  3 months,  weight  65  pounds,  condition 
good.  The  cai)sular  ligament  of  the  right  shoulder  joint  thickened,  dee])ly  reddened 
areas  on  the  inner  surface,  otherwise  the  capsule  pale  aud  apparently  necrosed. 
Articular  c.artilage  normal  in  appearance.  An  infiltration  of  a thick  yellowish 
purulent  substance  in  the  intermuscular  tissue  surrounding  the  joint.  Other  joints 
normal. 

In  the  abdominal  cavity  about  300  cc.  of  light  amber-colored  liquid,  which  coagu- 
lated on  exposure  to  the  atmosphere.  A few  elastic  shreds  adhered  to  the  abdom- 
inal parietes.  Spleen  very  much  enlarged,  discolored,  and  on  the  lessor  surface 
several  blood  tumors.  Liver  swollen,  hypermmic.  Kidneys  swollen,  surface  mot- 
tled. A microscopical  examination  showed  parenchymatous  degeneratiou  of  both 
liver  and  kidnej^s.  Stomach  contained  a small  quantity  of  undigested  food  ; mucosa 
of  fundus  slightly  congested  and  pigmented.  Upper  portion  of  the  duodenal 
mucosa  sprinkled  with  stellate  areas  of  blood  injection;  mucosa  and  contents  deeply 
bile-stained.  This  was  true  of  the  small  intestine  throughout.  Large  intestine 
normal.  Lungs  hypenemic  and  slightly  emphysematous;  a considerable  area  of  the 
right  lung  agglutinated  to  costal  surtaceby  a fibro-gelatinous  substance.  An  area  4 
by  2 cm.,  of  right  lung,  was  deeply  congested  and  partially  hepatized.  Heart  well 
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filled  witli  ])o«t-moi'teiu  clots;  several  punetiform  lieinorrhages  on  right  auricle  and 
base  ol’  right  ventricle. 

Stained  cover-glass  prciparations  from  the  various  organs  showed  many  micrococci, 
often  in  short  chains.  In  the  liver,  the  chains  were  from  4 to  8 cocci  long,  snrronnded 
by  an  unstained  border  which  appeared  to  be  a capsule.  From  the  peritoneal  and 
pleural  exudates,  and  from  the  organs  pure  cultures  of  the  streptococcus  were 
obtained. 

Pig  No.  95  remained  apparently  quite  well,  excepting  the  loss  of  the  use  of  the 
right  fore  limb.  Killed  for  examination  March  23.  Female,  Essex,  weight  90 
pounds,  in  good  condition.  Right  elbow  joint  considerably  enlarged,  articular  sur- 
faces normal,  capsule  very  much  thickened,  cartilaginous  and  sprinkled  with  centers 
of  ossification.  Spleen  considerably  enlarged,  engorged  and  on  section  shows  a few 
hemorrhagic  infarcts.  Otherwise  the  tissues  appeared  to  be  normal.  No  bacteria 
found  ill  cover-glass  preparations  made  from  the  different  organs,  and  media  inocu- 
lated from  the  organs  remained  sterile. 

The  appended  table  contains  a summary  of  the  inoculation  experiments  with  the 
pathogenic  forms : 


Summary  of  inoculation  experiments  with  the  pathogenic  streptococci. 


Strepto- 

coccus. 

Fatal  to — 

Time  required 
in  destroy- 
ing life. 

Remarks. 

A 

B 

Mice 

2 days 

Serous  infiltration  at  point  of  inoculation;  strep- 
tococci in  spleen  and  blood. 

Slight  local  reaction  in  rabbits. 

f 

i 

1 

Mice 

2 to  14  days. .. 

Spleen  and  liver  hyperminic;  coagulation  necrosis 
in  liver  when  life  was  prolonged  for  several 
days. 

Babbits  (ear  vein) 

24  hours 

Spleen  slightly  enlarged. 

Babbits  (subcutane- 

7  days 

' Local  reaction ; exudative  peritonitis ; many  strep- 

1 

K 

0 

ously). 

tococci  in  exudate. 

Local  reactions  and  elevation  of  temperature  in 
rabbits. 

Slight  effect  on  rabbits ; local  abscess ; no  fever. 
Spleen  and  liver  hyperaemic. 

S 

Mice  

:>  to  4 days 

Babbits  (ear  vein) 

5 days 

Small  abscesses  in  intermuscular  tissue. 

U 

Rabbits  (subcutane- 
ously) . 

2 days 

Spleen  and  liver  hyperaemic;  punctiform  hemor- 
rhages in  colon. 

z 

Mice ....... 

2 to  4 daej’s 

Local  reaction;  spleen  and  liver  hyperaemic. 
Local  reaction ; spleen  and  liver  hy])eraeniic. 

f 

Mice  

1 

Rabbit  (ear  A'^ein) 

24  hours  

Spleen  and  liver  hyi)eraeiuic;  innumerable  strep- 
tococci in  organs. 

“ i 

[ 

Big*  (in  vein) 

7 days 

Inliamination  about  right  shoulder  .joint;  si)leen, 
liver,  and  kidneys  hyperaemic ; streptococci  in 
organs. 

* Streptococci  A a and  are  tlic  only  ones  that  were  inoculated  into  pigs. 


Unfortunately  streptococci  Z and  a perished  before  a furtlier  study 
could  be  made  of  their  pathogenic  properties. 

Although  the  effect  i)roduced  on  animals  by  the  nine  pathogenic 
streptococci  varied  to  a greater  or  less  degree,  in  general  the  lesions 
produced  were  more  characteristic  of  septituemia  and  ])yiemia  than  of 
any  other  general  or  local  disease.  The  localization  of  the  lesions  in 
rabbits  appeared  only  when  the  animals  lived  for  several  days — a con- 
dition comi)arable  to  that  produced  by  attenuated  rabbit-septiciemia 
bacteria.  The  comparatively  rapid  attenuation  of  the  more  virulent 
streptococci  (excepting  o',  which  iierished  before  this  point  was  deter- 
mined) is  also  observable.  This  is  important,  as  it  points  to  a temiiorary 
virulence  rather  than  to  distinctive  specific  pathogenic  sjiecies.  Tlie 
temporary  virulence  may,  in  some  cases  at  least,  be  explained  on  the 
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j>ToniuI  snc^p^ostcd  by  Lesai>e  and  Macargne,*  wlio  discovered  that 
Bacilkis  coli  comunis  acquired  more  or  less  virulence  when  exjmsed  in 
diseased  animal  tissues.!  Although  we  are  not  able  to  show  that 
streptococci  were  in  any  case  inlmarily  the  cause  of  the  lesions  in  which 
t-hey  were  found,  or  that  they  are  capable  of  lu’oducing  any  disease  in 
the  experimental  animals  manifested  by  characteristic  lesions, | their 
multiplication  within  the  organs  of  the  body  undoubtedly  had  a more 
or  less  secondary  influence  in  the  production  of  the  lesions  from  which 
they  were  obtained.  The  similarity  that  exists*  between  the  deserq^tion 
of  the  strep toco(iCus,  sut)posed  to  be  the  cause  of  strangles  and  strep- 
tococcus IT  of  this  series,  should  be  noted.  The  toxic  effect  of  filtered 
or  sterilized  cultures  of  these  strej^tococci  was  not  tested. 

The  organs  from  which  these  streptococci  were  originally  obtained 
presented  such  a variety  of  appearances  that  it  was  impossible  to 
predict  with  any  degree  of  certainty  the  presence  of  streptococci  in  any 
of  the  lesions  examined.  This  is  further  evidence  of  their  accidental 
invasion  and  non-specific  etiological  value.  The  results  obtained  and 
recorded  in  the  preceding  pages — limited  and  variable  as  they  are — 
appear  to  be  sufficiently  clear  to  warrant  the  following  conclusions: 

CONCLUSIONS. 

1.  streptococci  are  very  generally  distributed  in  nature,  and  espe- 
cially on  the  mucous  membranes  of  healthy  animals.  They  fall  very 
naturally  into  two  classes:  (1)  Those  that  are  strongly  saprophytic  in  all 
of  their  properties j and  (2)  those  that  have  decidedly  parasitic  ten- 
dencies in  their  morphological  and  cultural  characters.  The  second 
class  only  has  been  found  (by  the  writer)  in  diseased  animal  tissues. 

2.  Under  certain  conditions,  presumably  a weakened  condition  of 
the  body  with  lesions  of  the  mucosa  in  the  air  i^assages  or  intestinal 
tract,  the  streptococci  of  the  mucous  membranes  invade  the  inner  cav- 
ities and  organs  of  the  body.  The  large  number  of  streptococci  fre- 
quentl3^  found  in  the  tissues  indicate  their  invasion  and  subsequent 
multiplication  prior  to  the  death  of  the  animal. 

3.  The  streptococci  that  have  been  isolated  in  my  investigations  are 
capable  of  being  differentiated  by  one  or  more  distinct  and  apiiarently 
constant  characteristics.  In  several  instances,  however,  the  differences 
are  very  slight,  and  may  be  due  to  previous  conditions  of  life  or  unob- 
served irregularities  in  their  cultivation. 

4.  Streptococci,  quite  as  delicate  and  parasitic  in  their  cultural  char- 
acters as  those  obtained  from  diseased  organs,  are  found  in  the  flora 
of  water  and  the  mucosa  of  healthy  animals,  although  no  two  of  these 

'‘Archiv,  de  Med.,  Exper.  No.  2,  1892. 

tA  series  of  experiments  is  now  in  progress  which  it  is  hoped  will  throw  some  light 
upon  this  question  with  reference  to  certain  streptococci. 

t Excepting  more  or  less  purulent  infiltration  of  the  subcutaneous  tissue  at  the 
point  of  inoculation  and  general  changes  indicative  of  septiemmia  or  pyaemia. 
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contrasted  species  (?)  have  been  found  that  possess  precisely  the  same 
properties. 

5.  The  grouping  of  the  pathogenic  and  iion-i)athogenic  streptococci 
by  von  Lingelsheim  into  Streptococcus  longus  and  Streptococcus  brevis 
does  not  hold  true  with  all  the  forms  that  I have  studied.  The  patho- 
genic effect  of  at  least  the  majority  of  the  destructive  forms  is  septic 
in  its  character.  Their  virulence  is  soon  lost. 

6.  Like  other  bacteria,  streptococci  are  frequently  found  in  the 
organs  of  animals  that  have  perished  from  different  and  Avidely  sepa- 
rated diseases.  A few  of  these  streptococci,  as  well  as  a small  per 
cent  of  those  from  other  sources,  have  been  found  to  be  fatal  to  certain 
of  the  experimental  animals,  while  a large  majority  of  them  possess 
(when  isolated)  no  pathogenic  powers  whatever  as  indicated  by  animal 
inoculations. 
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A NON-MOTILE  PATHOGENIC  BACILLUS  CLOSELY  RESEMBLING  THE 
BACILLUS  OE  HOG  CHOLERA  FOUND  IN  THE  LUNG  AND  THE  SPLEEN 
OF  A PIG. 


By  ViiRANus  A.  Moore. 


In  the  bacteriological  examination  of  the  spleen  and  a portion  of  the 
Inng  of  a pig  early  in  1891,  a non-motile  bacillus  was  discovered  which, 
on  account  of  its  pathogenic  properties,  has  been  somewhat  carefully 
studied.  Its  appearance  in  a bouillon  culture  from  the  spleen  and  in 
stained  cover-glass  preparations  from  the  bronchial  secretions  of  the 
lung  suggested  a slightly  modified  form  of  the  swine-plague  germ. 
Further  investigation,  however,  showed  that  biologically  and  in  its 
effect  upon  animals  it  resembled  very  closely  the  hog-cholera  bacillus. 
In  the  lung  it  was*  associated  with  attenuated  swine-plague  bacteria, 
but  it  appeared  in  a pure  culture  from  the  spleen.  Unfortunately  the 
other  organs  of  this  pig  were  not  bacteriologically  examined. 

The  pig  from  which  this  bacillus  was  isolated  was  of  Essex  grade, 
about  10  months  old,  and  weighed  50  pounds.  For  several  weeks 
prior  to  its  death  it  had  been  kept  in  a pen  at  the  Experiment  Station 
with  three  other  pigs.  It  had  not  been  exposed  to  any  swine  disease. 
The  other  animals  remained  well.  From  the  autopsy  notes  I take  the 
following : 

There  was  extensive  broncho-pneumonia  of  the  cephalic  and  median  lobes,  and 
small  areas  of  hepatization  in  the  principal  lobes  of  both  Inngs.  No  pleurisy.  Ab- 
dominal organs  apparently  normal.  A comminuted  fracture  of  the  right  femur  and 
suppuration,  the  pus  burrowing  in  all  directions,  but  more  especially  dowiiAvard. 
Both  hockjoints  much  enlarged  and  deformed.  The  injury  to  the  femur  was  prob- 
ably due  to  fighting. 

The  spleen  and  a small  portion  of  the  right  lung*  were  removed  with 
antiseptic  precautions,  and  taken  to  the  laboratory  in  a sterilized 
bottle  and  jar.  These  tissues  were  examined  at  once.  Uo  bacteria 
were  found  in  cover- glass  jireparations  from  the  spleen.  A tube  of 
bouillon  inoculated  with  the  spleen  fiulp  developed  a pure  culture  of  a 

*The  piece  of  lung  received  at  the  laboratory  was  quite  firm,  pale,  the  lobules 
separated  .by  opaque  grajush  lines,  due  to  thickening  of  the  interlobular  tissue. 
The  surface  mottled  with  grayish,  more  or  less  elevated  nodules,  varying  from  one- 
half  to  two  millimeters  in  diameter.  On  section  the  nodules  aj^peared  as  grayish 
necrosed  tissue.  Upon  pressure,  muco-pus  exuded  from  the  larger  bronchioles. 
Near  the  border  there  was  ecchymosis  beneath  the  pleura. 
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non- motile  bacillus.  Cover-glass  preparations  from  the  muco-pus  from 
the  bronchioles  eontained  a very  large  number  of  oval,  elongated  bac- 
teria slightly  larger  than  the  s win  e-plague  germ.  A smaller  number 
of  apparently  the  same  bacteria  were  found  in  similar  preparations 
from  the  consolidated  lobules.  A rabbit  inoculated  subcutaneously 
with  the  hepatized  tissue  died  of  swine  plague  on  the  fourth  day.  The 
characteristic  polar-stained  bacteria  were  found  in  cover-glass  prepara- 
tions from  the  organs.  Plate  cultures  in  agar  developed  colonies  of 
swine-plague  bacteria  only.  A second  rabbit,  inoculated  Avitli  the 
muco-pus  from  the  bronchioles,  died  on  the  eleventh  day  with  lesions 
resembling  those  produced  by  hog-cholera  bacteria.  Pure  cultures 
were  obtained  from  the  spleen,  liver,  and  blood  of  a non-motile  bacillus 
slightly  larger  than  that  of  swine  plague,  but  apparently  identical 
with  those  obtained  from  the  spleen  of  the  pig. 

The  marked  difference  in  the  character  of  the  lesions  and  the  number 
of  bacteria  present  in  the  organs  of  the  two  rabbits  led  to  further  in- 
vestigations of  the  bacteria  obtained  (1)  from  the  hepatized  lung 
tissue,  (2)  from  the  muco-pus  of  the  bronchioles,  and  (3)  from  the 
spleen.  The  methods  employed  and  the  results  obtained  were  as  fol- 
lows: 


INOCULATION  OF  RABBITS. 


The  necessary  information  concerning  the  inoculations  for  differen- 
tial purposes  is  summarized  in  the  appended  table: 


Kabbit 

No. 

Date  of 
inocula- 
tion. 

Tissue  and  cultures  inocu- 
lated subcutaneously. 

Date  of 
death. 

Time 

required  to 
destroj'^ 
rabbits. 

Eemarka. 

1891. 

1891. 

1 

•Jan.  9 

Hepatized  tissue  pig’s  lung. 

Jan.  14 

5 days 

Severe  local  reaction,  perito- 
nitis, swine-plague  bacteria. 

2 

Jan.  24 

0.01  cc.  bouillon  culture 
rabbit  No.  1. 

Jan.  28 

4 days 

Do. 

3 

Jan.  9 

Muco-pus  bronchioles,  pig’s 
lung. 

Jan.  20 

11  days  ... 

Local  reaction;  no  peritonitis; 
necrosis  in  liver;  very  few 
bacteria  in  organs. 

4 

Jan.  22 

0.01  cc.  bouillon  culture 
rabbit  No.  3. 

Jan.  26 

4 days  

Slight  local  reaction ; jio  peri- 
tonitis; few  bacteria. 

5 

Jan.  17 

0.01  cc.  bouillon  culture 
pig’s  spleen. 

Jan.  20 

3 days 

Slight  local  reaction ; necrosis 
in  liver ; few  bacteria. 

The  examination  of  rabbits  Nos.  1 and  2 showed  typical  lesions  of 
attenuated  swine  plague.  There  was  severe  local  reaction  and  perito- 
nitis with  the  polar-stained  bacteria  in  cover-glass  preparations.  The 
lesions  in  rabbits  Nos.  3,  4,  and  5 were  characterized  by  local  reaction, 
which  was  slight  in  Nos.  4 and 5;  enlarged,  discolored  spleen;  necrosis 
in  the  liver;  heart  muscle  pale.  In  stained  cover-glass  preparations 
from  the  spleen  and  liver  were  very  few  elongated  oval  bacleria 
slightly  larger  than  the  swine-plague  germ  and  usually  united  in  ]>airs. 
Tlu'y  exliibit(Ml  a umtaincd  center  and  deeply  stained  periphery.  In 
similar  ])r(‘4)arations  from  the  blood  a mucli  smaller  number  of  bactcn-ia 
was  1‘ound. 
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The  fact  tliat  the  rabbit  which  was  inoculated  Avitli  tlie  vims  from 
the  bronchioles  lived  a day  longer  than  the  one  inoculated  with  the 
culture  from  the  spleen,  is  worthy  of  note,  as  it  points  to  the  supposi- 
tion that  the  bacteria  after  penetrating  the  spleen  had  become  slightly 
increased  in  their  virulence. 

It  should  be  observed  that  in  the  cover-glass  preparations  from  the 
bronchial  secretions  and  the  hepatized  lung  tissue  of  the  pig  there  was 
not  the  visible  difterence  in  the  size  of  these  bacteria  that  was  appar- 
ent in  the  i>reparations  made  from  the  organs  of  rabbits  that  perished 
from  their  inoculation,  or  from  subsequent  cultures.* 

CULTURE  TEST. 

Eepeated  cultures  were  made  on  all  of  the  ordinary  media  of  the 
bacteria  obtained  from  the  organs  of  the  pig.  Those  made  from  the 
hepatized  lung  tissue  and  from  the  germ  obtained  from  the  rabbit  in- 
oculated with  the  same  could  not  be. distinguished  from  cultures  of 
swine-plague  bacteria.  The  cultures  made  from  the  bacteria  obtained 
from  the  spleen  and  from  the  muco-pus  of  the  bronchioles,  by  rabbit 
inoculation,  could  not  be  differentiated.  They  were  identical  in  every 
respect,  and  resembled  similar  cultures  of  hog-cholera  bacteria  as  the 
subsequent  description  will  show. 

DESCRIPTION  OF  THE  BACILLUS. 

Morphology. — A non-motile,  rod-shaped  germ,  from  1.0  to  2.0/a  in 
length  and  from  0.7  to  1.2/a  in  thickness.  In  stained  cover-glass  prepar- 
ations from  an  agar  culture  they  are  about  1.0/a  long  and  from  0.7  to  0.8/a 
wide;  the  ends  are  rounded,  giving  them  the  appeanuice  of  elongated 
ovals.  In  bouillon  they  are  appreciably  larger,  usually  single,  but  oc- 
casionally united  in  jiairs.  In  stained  preparations  from  the  tissues  of 
. rabbits  they  are  much  larger  (1.5  to  2.0/a  long  and  from  0.8  to  1.2/a 
wide).  The  periphery  stains  more  deeply  than  the  central  portion ; this 
is  also  frequently  observed  in  preparations  from  cultures.  It  does  not 
retain  its  coloring  matter  when  treated  after  the  Gram  or  Weigert- 
Gram  methods. 

Biology. — Agar  at  36^  0.  On  the  surface  of  agar,  after  24  hours, 

* Tho  non-appearance  of  tlie  swine-plague  germ  in  the  organs  of  the  rabbit  inocu- 
lated with  the  muco-pus  of  the  bronchioles  is  explained  by  the  fact  that  they  were 
very  largely  localized  in  the  hepatized  tissue  as  shown  from  the  plate  cultures. 
In  preparing  the  material  for  inoculatiou  the  surface  of  the  lung  was  scorched 
and  an  incision  made  with  a sterile  knife.  The  section  was  then  scorched  and 
the  muco-pus  obtained  by  pressure.  The  few  swine -plague  bacteria  that  were 
presumably  present  in  the  secretions  were,  on  account  of  their  attenuation,  over- 
come by  the  great  excess  of  other  bacteria.  It  is  probable  that  the  swine-plague 
germs  in  this  case  belonged  to  the  tracheal  bacteria  not  distinguishable  from  those 
of  swine  x>lague  that  are  normally  present  in  the  air  passages  of  many  healthy  swine. 
(See  report  on  Swine  Plague,  U.  S.  Department  of  Agriculture,  1891,  p.  107.) 
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round,  convex,  grayisli,  non- viscid  colonies  appear,  varying  from  0.5  to 
1.5  mm.  in  diameter,  according  to  the  number  present.  The  edge  of  the 
colonies  is  sharply  defined,  the  surface  glistening.  Within  the  agar 
small  grayish  colonies  develop.  When  grown  on  agar  plates  double 
dishes  ”)  a peculiar,  somewhat  musty,  penetrating  odor  is  given  off. 

Gelatine. — At  the  ordinary  temperature  the  growth  is  quite  slow. 
After  several  days  round,  convex,  glistening  colonies  are  developed. 
Within  the  gelatine  the  colonies  are  smaller,  0.7mm.  in  diameter,  which 
have,  under  a hand  lens,  a slightly  yellowish  color  and  homogeneous 
appearance.  The  gelatine  is  not  liquefied. 

Potato. — At  360  q,  ^ thin,  brownish  growth  is  formed  over  the  sur- 
face. The  growth  continues  slowly  for  several  days.  In  old  cultures 
it  is  of  a yellowish  brown  color. 

Alkaline  peptonized  houillon. — After  twenty- four  hours,  at  36o  0.,  the 
liquid  is  uniformly  heavily  clouded  with  a very  slight  quantity  of  a 
grayish  sediment.  'No  apj)reciable  odor.  Acid  reaction,  a few  bubbles 
at  surface.  In  two  weeks  the  liquid  is  nearly  cleared,  with  the  forma- 
tion of  a grayish,  friable  sediment.  At  this  time  the  reaction  is  alka- 
line. 

Acid  peptonized  houillon. — In  this  medium  the  growth  is  quite  feeble, 
imparting  a faintly  uniform  cloudiness  to  the  liquid.  A grayish  band 
composed  of  bacteria  is  formed  on  the  sides  of  the  tube  at  the  surface 
of  the  liquid.  The  reaction  becomes  alkaline  in  about  two  weeks. 

Alkaline  peptonized  houillon^  plus  2 per  cent  glucose. — In  fermenta- 
tion tubes  containing  this  liquid  the  growth  is  quite  vigorous  through- 
out. The  liquid  becomes  clouded  and  acid  after  twenty -four  hours. 
Gas  is  formed,  which  replaces  about  one-third  of  the  liquid  in  the 
closed  bulb.  The  fermentation  is  very  slowj  only  a few  bubbles  of  gas 
appear  in  the  first  twenty-four  hours.  The  fermentation  is  completed 
in  about  six  days.  When  treated  with  a solution  of  caustic  potash 
about  one-third  of  the  gas  is  absorbed.  When  the  remaining  gas  is  - 
brought  in  contact  with  a flame  there  is  a feeble  explosion. 

Milk. — In  this  medium,  at  36o  0.,  the  growth  is  vigorous.  In  stained 
cover-glass  preparations,  the  bacteria  are  often  observed  in  clumps. 
The  milk  remains  unchanged  in  appearance  for  about  two  weeks,  when 
it  presents  a pearly,  semi-translucent  appearance.  A microscopical 
examination  shows  that  the  fat  globules  are  destroyed.*  It  is 
strongly  alkaline  in  j?eaction.  The  casein  is  precipitated  by  the  ad- 
dition of  a few  drojjs  of  acetic  acid.  There  is  a doubtful  ])eptone  re- 
action.t  A few  experiments  were  made  to  test  its  power  of  resisting 
drying,  and  to  determine  its  thermal  death  point. 

*This  peculiar  appearance  of  the  milk  is  also  produced  by  the  iiog-cholcra  bac- 
teria, but  usually  a much  longer  time  is  required. 

t As  a few  drops  of  caustic  imtash  or  soda  solution  added  to  a tube  of  milk  will 
produce  the  same  appearance,  it  is  probable  that  the  change  is  largely  due  to  the 
alkali  which  is  produced  duritig  the  multiplication  of  the  bacteria. 
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Dryinfj. — Cover-glasses  were  placed  on  a glass  stand  and  covered 
with  a bell  Jar,  all  of  which  were  previously  sterilized.  A drop  of  a 
bouillon  culture,  one  day  old,  was  plaeed,  by  means  of  a flamed 
pipette,  on  each  cover-glass.  A tube  of  bouillon  was  inoculated  with 
one  of  these  cover-glasses  on  each  day  for  seven  consecutive  days.  The 
tubes  inoculated  on  the  fifth,  sixth,  and  seventh  days  remained  sterile. 
The  others  developed  xiure  cultures  of  the  bacillus. 

Thermal  death  point. — Five  tubes  of  bouillon  Avere  inoculated  with 
about  six  droj)s  each  of  a fresh  bouillon  culture  and  heated  in  a water 
bath  for  five,  ten,  fifteen,  twenty,  and  twenty-five  minutes  at  58°  0. 
The  tube  that  was  heated  for  twenty-five  minutes  remained  clear.  All 
of  the  others,  including  check,  developed  pure  cultures  of  this  bacillus. 

PATHOGENIC  PROPERTIES. 

In  the  detailed  account  of  the  isolation  and  difterentiation  of  this  bac- 
illus, its  effect  upon  rabbits  Avas  partially  described.  The  germ  (the 
one  from  the  spleen)  Avas  x>reserved  by  means  of  subcultures  until  Sep- 
tember (eight  months),  when  a series  of  inoculations  were  made  Avhich 
demonstrated  more  fully  the  range  of  its  xoathogenic  effect.  Itabbits 
inoculated  subcutaneously  Avith  0.01  cc.  of  a bouillon  culture  died  in 
from  four  to  six  days.  The  lesions  Avere  marked  necrosis  in  the  liver, 
enlarged  and  discolored  spleen,  heart  muscle  pale.  In  some  cases  Pey- 
ePs  patches  were  pigmented  and  the  kidneys  more  or  less  hyperaemic. 
Occasionally  a feAV  shreds  of  exudate  o.ver  the  intestines,  but  no  bac- 
teria present  as  indicated  by  cover-glass  preparations.  The  organs 
contained  very  few  elongated  oval  bacteria  Avhich  e'xhibited  a light  un- 
stained center  and  deeply  stained  periphery  in  cover- glass  prepar- 
ations. This  was  true  in  similar  preparations  from  other  animals. 
An  intraA^enous  inoculation  of  the  same  quantity  iiroved  fatal  in  about 
forty-eight  hours.  Guinea  pigs  were  destroyed  in  eight  days  by  a sub- 
cutaneous injection  of  0.03  cc.  of  a bouillon  culture.  The  lesions  Avere 
similar  to  those  produced  by  hog  cholera  bacteria.  Mice  perished  in 
six  days  after  a subcutaneous  injection  of  from  one  to  two  drops  of  a 
bouillon  culture. 

A pig  weighing  50  pounds,  inoculated  intravenously  with  G cc.  of  a 
four-day  bouillon  culture,  died  on  the  afternoon  of  the  second  day.  The 
lesions  Avere  not  distinguishable  from  those  produced  by  a similar  inoc- 
ulation of  strong  hog  cholera  virus.  Pure  cultures  were  obtained  from 
the  different  organs. 

A rabbit  that  had  been  made  immune  to  swine  xilague  was  inocu- 
lated subcutaneously,  together  with  a check  rabbit,  with  0.01  cc.  of  a 
bouillon  culture.  The  check  died  in  four  days.  The  treated  rabbit 
perished  on  the  sixth  day,  two  days  later  than  the  check.  This  is 
interesting,  as  rabbits  that  have  been  made  immune  to  swine  xflague 
offer  no  resistance  whatever  to  hog-cholera  bacteria. 

In  June,  1892,  this  bacillus  was  as  fatal  to  rabbits  as  in  September, 
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1801.  This  is  important  in  differentiating  it  from  certain  so-called  tox- 
icogenic  bacteria  that  have  been  found  in  water  and  in  diseased  ani- 
mal tissues  which  were  fatal  to  rabbits  when  first  isolated^  but  which 
soon  lost  their  virulence. 

From  the  description  of  the  various  properties  of  this  bacillus  it  will 
be  observed  that  it  resembles  the  hog-cholera  bacillus  in  (1)  its  biologi- 
cal characters;  (2)  the  light  center  and  deeply  stained  periphery  in 
cover-glass  preparations;*  (3)  the  appearance  of  the  bacteria  in  i)airsin 
preparation  from  animal  tissues,  and  (4)  the  character  of  the  lesions 
produced  in  experimental  animals.  It  differs  from  it  in  (1)  morphology, 
(2)  its  feeble  resistance  to  drying,  (3)  the  small  number  of  bacteria 
present  in  the  tissues  of  animals  dead  from  its  inoculation,  and  (4)  it 
is  more  rapidly  fatal  to  rabbits.  Its  non-motility,  however,  is  the  only 
sj)ecific  difference  that  can  be  considered  between  it  and  the  bacillus 
of  hog  cholera.  Cultures  on  the  various  media  have  been  very  care- 
fully examined  in  the  very  early  and  advanced  stages  for  the  purpose 
of  determining  whether  or  not  this  germ  was  motile  under  any  of  the 
ordinary  conditions  of  cultivation,  or  at  any  age  of  the  culture,  but 
only  negative  results  were  obtained.  No  flagella  could  be  found,  although 
a very  careful  examination  was  made  in  which  the  same  methods  were 
employed  that  were  satisfactory  in  demonstrating  the  flagella  on  the 
hog-cholera,  coli,  and  typhoid  bacilli.  As  flagella  can  be  demonstrated 
on  motile  but  not  on  non-motile  bacteria,  it  seems  fair  to  presume  that 
after  these  tests  this  bacillus  can  be  safely  considered  a non-motile 
organism. 

Although  morph(^ogically  it  resembles  the  swine-plague  group  of 
bacteria  its  cultural  characters  and  pathogenic  effect  on  animals  dif- 
ferentiate it  very  distinctly  from  that  group  of  organisms.  The  dif- 
ferences between  it  and  the  swine-plague  and  hog-cholera  bacteria 
appear  to  be  sufficiently  great  to  consider  it  a species  rather  than  a 
modified  form  of  either  of  the  specific  disease  germs.  Further  inves- 
tigations, however,  may  reveal  intermediate  forms  which  will  connect 
it  unquestionably  with  one  or  the  other  of  these  specific  bacteria.  The 
close  resemblance  that  exists  between  these  organisms  suggests  the 
importance  of  a thorough  examination  of  all  of  the  various  properties 
of  a germ  before  it  is  placed  unreservedly  in  any  species,  and  especially 
so  in  cases  of  pathogenic  organisms  Avhere  a description  based  on  in- 
complete observations  may  lead  to  unexplainable  differences  in  the 
correlation  of  our  disease-producing  bacteria. 


* In  the  earlier  investigations  of  hog  cholera  (Second  Annual  Report  lUireau  of 
Animal  Industry,  U.  S.  Department  of  Agriculture,  1885,  p.  212)  this  reaction  of  the 
nacteria  to  the  staining  Iluids  was  very  constant.  It  is  not,  however,  so  universally 
observed  in  the  bacteria  that  have  been  isolated  from  more  recent  outbreaks, 
although  it  is  frefpiently  noticed.  The  difference  may  be  due  to  slight  variations  in 
the  germs  theniselves,  or  to  some  inappreciable  dilfcreuco  in  the  staining  Iluids  or 
mode  of  their  apx)licatiou. 
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From  a l)iictci‘ioloi»i(*al  standpoint  tho  natural  habitat  of  this  bacil 
Ins  is  of  niiich  interest.  Tlie  tacit  that  it  lias  not  heretofore  been  ob- 
served would  indicate  that  it  does  not  belong-  to  the  normal  llora  of  the 
lungs.  As  it  was  the  predominating-  form  in  the  bronchial  secretions^ 
it  is  presumable  that  it  lirst  gained  entrance  to  the  air  passages,  from 
which  it  invaded  the  inner  organs  of  the  body.  Although  it  was  uni- 
versally fatal  to  experimental  animals,  there  is  very  little  if  any  evi- 
dence that  it  was  to  any  degree  responsible  for  the  death  of  the  pig 
from  which  it  Avas  obtained.  This  fact  renders  it  of  little  eeonomic 
importance  when  considered  Avith  reference  to  this  case  alone,  but  it 
seems  reasonable  to  suppose  that  a germ  which  possesses  snch  marked 
pathogenic  properties  might,  under  certain  conditions,  be  the  cause  ol 
a more  or  less  serious  outbreak  of  infectious  disease. 


PATHOGENIC  AND  TOXTCOGENTC  BACTEDTA  IN  THE  UPPER  AIR  PASSAGES 
OP  DOMESTICATED  ANIMALS. 


By  Veranus  A.  Moore. 


In  1888  Dr.  Theobald  Smith*  demonstrated  the  fact  that  in  the  se- 
cretions covering  the  posterior  nares,  pharynx  and  larynx  of  certain 
numbers  of  apparently  healthy  pigs,  were  bacteria,  which  could  not 
be  distinguished  either  by  their  cultural  characters  or  in  their  patho- 
genic properties  from  the  swine-plague  germs.  In  an  appendix  to  the 
same  report  are  the  results  of  a few  preliminary  examinations  of  the 
secretions  from  the  upper  air  passages  of  certain  other  domesticated 
animals  which  I made  for  the  purpose  of  determining  the  extent  of  the 
distribution  of  these  bacteria.  In  these  investigations  it  was  found 
that  similar  bacteria  were  present  in  the  secretions  covering  the  mu- 
cosa of  the  upper  air  passages  in  certain  numbers  of  such  animals  as 
cattle,  dogs,  and  cats.  Since  the  publication  of  that  report,  further  ex- 
aminations have  been  made,  from  time  to  time,  from  both  the  same  and 
other  species  of  animals.  As  a final  result  of  these  observations  the' 
swine-plague  group  of  bacteria  was  found  to  be  present,  apparently  in 
its  natural  habitat,  in  the  upper  air  passages  of  a certain  per  cent  of 
healthy  pigs,  cattle,  cats,  dogs,  and  horses.  In  sheep  very  attenuated 
forms  were  occasionally  found.  Pathogenic  bacteria  were  not  discov- 
ered in  the  flora  of  the  mucosa  of  healthy  rabbits,  fowls,  and  guinea 
pigs.  A few  examinations  were  also  made  from  frogs  and  turtles,  but 
with  negative  results. 

The  method  that  was  employed  in  the  latter  examinations  is  the 
same  as  that  used  in  the  earlier  investigations,  viz,  the  subcutaneous 
inoculation  of  rabbits  with  the  secretions  taken  from  the  mucosa  of  the 
upper  air  passages  of  the  living  or  freshly  killed  animals.  It  is  given 
in  detail  in  the  report  on  swine  plague  {I,  c.,  p.  110),  and  consecpiently 
need  not  be  repeated  here. 

The  pathogenic  bacteria  previously  reported  from  the  healthy  mucosa 
of  the  different  species  of  animals  could  not  be  distinguished  from  the 
swine-plague  group,  and  only  slight  variations  were  found  to  exist  be- 
tween the  germs  isolated  from  the  various  animals,  either  of  the  same 

^lleport  on  the  Cause  ami  Prevention  ot  Swine  Plagne.  U.  S.  Department  of  Agri- 
culture, 1891,  p.  109. 
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or  different  species.  Tlie  more  recent  investii^ations,  however,  liave 
revealed  the  existence  of  bacteria  whicli  vary  in  a marked  def>ree 
from  the  more  typical  swine-idaj^ue  germ,  and  also  the  i)resence  of  tox- 
icogenic  bacteria  which  are  widely  separated  from  the  swine-plague 
group  of  organisms. 

The  total  results,  as  reported  in  1891,  are,  for  the  sake  of  compari- 
son, tabulated  here.  As  previously  stated,  all  the  pathogenic  bacte- 
ria which  were  obtained  could  not  be  distinguished  from  the  swine- 
plague  germs.  They  varied  from  the  rapidly  fatal  septicaemia  forms 
which  destroyed  rabbits  in  sixteen  hours  when  inoculated  subcuta- 
neously, to  those  that  possessed  so  little  virulence  that  thirteen  days 
were  required  for  the  rabbits  to  die. 


Tal)le  showing  the  species  of  animals  from  which  rahhits  had  been  inoculated  and  the 

results  reported  up  to  1891. 


Species  of  animals. 

Xumhor  of 
animals 
from  which 
rahhits 
were  inoc- 
ulated. 

Swine- 
plague  hac- 
teria  pres- 
ent in. 

Humber 
pathogenic 
bacteria  not 
found  in. 

Per  cent 
normally 
infected. 

Virulence  of  the  germs. 

Piorg 

19 

5 

14 

2G 

Attenuated. 

Do. 

Cable 

5 

2 

71 

Cats 

7 

G 

1 

85 

Very  virulent  and  attenuated. 
Virulent. 

Dogs 

G 

2 

4 

113 

Horse 

1 

1 

Ho  pathogenic  bacteria. 
Do. 

Sheep  

1 

1 

Fowls 

2 

2 

Do. 

Pahhit  ..  

1 

1 

Do. 

In  addition  to  the  inoculations  from  pigs  which  were  reported,  an- 
other series  was  made  which  gave  uniformly  positive  results.  The 
bacteria,  however,  as  in  the  other  cases  were  attenuated,  producing  in 
the  rabbit  more  or  less  cellular  infiltration  with  the  localization  of  the 
bacteria  on  one  or  more  of  the  serous  membranes.  The  facts  necessary 
for  an  understanding  of  these  inoculations  are  given  in  the  appended 
table : 


Inoculation  of  rahhits  with  the  mucus  from  the  upper  air  passages  of  pigs. 


Xo. 

Mucus 

from— 

Pah- 1 
bit  1 
inocti 
lated. 

Date  of  j 
inoculation. 

Pahhit 
died 
in — 

Pemarks. 

No. 

Dayn. 

181 

Larynx . . . 

1 

Sept.  23, 1889 

2 

Local  reaction ; peritonitis. 

2 

do 

2 

Do. 

267 

Trachea  .. 

3 

Jan.  2,1890 

5 

Do. 

4 

do 

6 

Local  reaction;  hemorrhages  in  cgecum. 

303 

Pharynx.. 

5 

Jan.  28,1890 

3 

Local  reaction;  peritonitis. 

6 

do 

4 

Do. 

305 

Larynx... 

7 

do 

4 

Do. 

8 

do 

5 

Local  reaction ; hemorrhagic  areas  in  caecum. 

308 

Pharynx.. 

9 

Feb.  11,1890 

4 

Local  reaction ; peritonitis ; pleuritis. 

10 

....do  

5 

Do. 

219 

do 

11 

Fel).  14, 1890 

3 

Do. 

12 

do 

Pemained  apparently  well.  - 

202 

Larynx . . . 

13 

do 

4 

Local  reaction ; peritonitis;  hemorrhages  in  caecum. 

14 

....do  

4 

Local  reaction;  pleuritis. 

7 

do 

15 

Apr.  2,1890 

4 

Local  reaction;  peritonitis;  hemorrhages  in  caecum. 
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Tlie  i)igs  froiri  wliich  these  inoculations  were  made  came  from  different 
lierds,  excepting  Nos.  181  and  305.  Tliese  were  secured  from  the  same 
farm  with  an  interval  of  nearly  nine  months  between  the  times  of  pur- 
chase. The  inoculations  w^ere  made  in  a few  cases  as  soon  as  the  pigs 
were  purchased,  but  in  other  instances  they  were  kept  at  the  Experiment 
Station  for  a greater  or  less  i)eriod  of  time  prior  to  the  examination. 
The  uniform  positive  results  obtained  in  this  series  would  indicate  a 
more  general  distribution  of  the  swine-plague  group  of  bacteria  in  the 
floia  of  the  upper  air  passages  of  healthy  pigs  than  would  be  supposed 
from  the  previously  reported  results. 

In  the  consideration  of  the  more  recent  rabbit  inoculations  from  the 
various  animals,  a table  has  been  constructed  for  each  of  the  species 
examined.  Very  few  additional  examinations  have  been  made  from 
those  species  from  which  a considerable  number  of  examinations  were 
heretofore  reported.  It  seemed,  for  obvious  reasons,  more  desirable 
to  obtain  the  secretions  from  freshly  killed  animals,  and  on  this  ac- 
count the  work  has  extended  over  a considerable  length  of  time  in 
order  to  obtain  the  secretions  from  suitable  animals  that  were  killed 
for  other  and  more  important  purposes.  In  a few^  instances  the 
cattle  and  sheej)  were  slaughtered  at  the  abattoir  for  beef  and  mutton. 
I am  indebted  toDr.E.L.  Kilborne, Director  of  the  Experiment  Station, 
for  assistance  in  making  many  of  the  inoculations. 

INOCULATIONS  FROM  CATTLE. 

Rabbits  have  been  inoculated  with  the  secretions  from  the  upper  air 
passages  of  three  animals.  Two  of  these  (Nos.  8 and  9),  were  from  the 
Experiment  Station,  and  the  other  (No.  10)  was  a steer  killed  at  the 
abattoir  for  beef.  No.  8 died  of  Texas  fever.  The  mucus  was  taken 
from  the  amygdaloid  cavities  very  soon  after  death.  This  fact  does  not 
detract  from  the  justice  in  using  this  animal,  as  tlie  disease  from  which 
she  suffered  was  not  bacterial  in  its  nature.  The  subjoined  table  is  self- 
explanatory: 


Inoculation  of  rabbits  with  the  mucus  from  the  upper  air  passages  of  cattle. 


Ani- 

mal 

Xo. 

1 

Mucus  from— 

Ival)bit 

inocu- 

lated. 

Date  of 
inoculation. 

llal)l)it 
died  in — 

Ilemarks. 

8 

Amygdaloid  cavities . . 

No. 

27 

Aug.  27, 1891 

Days. 

2 

Local  reaction,  s])leon,  liver,  and 

do 

28 

....do  

2 

k i (1 1 uiy  s 1 1 y 1 > or  icm  i c . 
Local  reaction,  peritonitis. 

9 

do 

29 

May  13,  1892 

15 

Severe  local  reaction,  spleen  and 

10 

Larynx 

30 

Juno  2,1892 

5 

liver  liyportcmic. 

Severe  local  reaction,  tlioi’acic  and 

abdominal  organs  normal,  cultures 
remained  clear. 

Tliebacteria  * obtained  from  rabbits  inoculated  from  cow  No.  8 could 


*The  various  iiioii)liologicah  biological  aiul  ])atliogonic  properties  of  these  bac- 
teria will  not  be  mentioned  excepting  where  tliey  differ  from  tlie  descriptions  ])ub- 
lisbed  in  the  previous  report  (/.  c.)  or  where  additional  facts  concerning  any  of 
these  properties  have  been  obtained. 
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not  1)0  distiiigiiislied  from  the  swine-plagae  germ  in  tlieir  morphology, 
])iological  oliaracters,  or  pathogenic  properties.  They  gave  tlie  phenol 
reaction,  but  no  trace  of  indol  conld  be  found.  They  perished  after 
drying  on  cover-glasses  for  twenty-four  hours,  and  were  destroyed  by 
heating  at  a temperature  of  GO^  0.  in  a Avater  bath  for  ten  minutes. 

In  order  to  compare  more  fully  the  pathogenic  effect  of  these  bacteria 
with  that  of  the  swine  plague  germ  a pig  was  inoculated  with  a cul- 
ture from  rabbit  No.  27.  The  facts  concerning  the  inoculation  and  its 
results  are  as  follows : 

October  16,  1891. — Pig  No.  39,  weighing  about  25  pounds,  was  inoculated  with  5cc. 
of  a fresh  honillon  ciilture  in  a subcutaneous  vein  iu  the  right  thigh. 

October  17. — Pig  barely  able  to  stand. 

October  19. — Pig  down,  unable  to  rise;  ate  very  little. 

October  20. — Pig  lies  on  one  side,  can  not  be  roused  up;  refuses  food. 

October  26. — The  pig  still  refuses  food.  Metatarsal  joints  considerably  swollen. 
It  breathes  with  apparent  difficulty. 

October  27. — No  appreciable  difference  in  its  condition.  It  was  killed  by  a blow 
on  the  head. 

Post-mortem  examination. — The  skin  over  the  ears  and  above  the  eyes  and  nose  was 
of  a purplish  color;  a small  amount  of  subcutaneous  fat.  Both  metatarsal  joints 
and  right  elbow  joint  swollen,  fluctuation  detected.  Snbciitis  about  these  joints 
cedematous.  The  sections  showed  the  joint  capsules  to  contain  a considerable 
quantity  of  thick,  greenish-yellow,  semi-solid  substance.  About  the  edges  of  the 
joint  cartilages  were  small  pockets  of  pus.  The  suppuration  extended  from  the  cap- 
sule between  the  muscles  for  from  1 to  2 inches.  Spleen  slightly  enlarged, 
pulp  firm.  Liver  slightly  discolored,  fatty,  contained  several  cysts  of  Tcenia  echi- 
nococci. * The  gall  bladder  contained  a small  quantity  of  very  thick,  yellowish-brown 
bile  which  could  not  be  forced  through  the  duct.  Kidneys,  cortex  pale  (paren- 
chj  matons  degeneration),  pyramids  of  a glairy,  reddish  appearance.  Capsule  easily 
removed.  Stomach  contained  no  food ; a small  quantity  of  bile-stained  mucus  in 
pyloric  end.  Mucosa  pale.  Small  intestines  contained  bile-stained  mucus;  mucosa 
slightly  reddened  from  injected  blood  vessels.  Lymphatics  pale  and  cedematous 
throughout.  Lungs  partially  collapsed,  deeply  congested,  but  no  hepatization  or 
hemorrhages.  Heart  muscle  very  jiale. 

Stained  cover- glass  preparations  from  the  blood,  spleen,  liver,  and  pus  from  elbow 
joint  showed  no  bacteria.  Similar  preparations  from  the  kidneys  exhibited  a large 
number  of  oval  bacteria,  many  of  which  took  the  polar  stain.  Tubes  of  agar  and 
bouillon  inoculated  from  the  blood  and  spleen  remained  clear.  Those  inoculated 
from  the  liver,  kidneys,  and  pus  from  the  affected  joints  developed  pure  cultures  of 
bacteria  which  were  not  distinguishable  from  the  swine-plague  germ. 

A rabbit  was  inoculated  subcutaneously  with  a bit  of  the  pus  from  one  of  the 
metatarsal  joints.  It  perished  on  the  third  day  with  lesions  characteristic  of  at- 
tenuated swine  plague. 

The  suppurative  couditiouof  the  joints  which  formed  the  most  marked 
lesion  is  not  unlike  that  found  by  Dr.  Smith  in  pigs  inoculated  in- 
traveueonsly  with  swine-plague  bacteria  {1.  c.  p.  75).  The  resemblance 
of  this  germ  to  that  of  bovine  pneumonia  is  worthy  of  careful  attention. 

In  the  rabbit  inoculated  from  cow  No.  9 there  was  a marked  differ- 
ence. It  lived  for  an  unusually  long  i)eriod  after  the  inoculation.  The 

*This  appears  to  be  the  first  time  that  this  parasite  has  been  found  in  pigs  fi’om 
the  District  of  Columbia. 
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subciitaueoiis  and  intermuscular  tissue  was  infiltrated  with  a purulent 
substance  over  tlie  entire  abdomen  and  thorax.  The  abdominal  organs 
were  hypersemic  but  no  exudate.  Cover-glass  preparations  revealed 
the  xnesence  of  no  bacteria,  but  culture  media  inoculated  from  the 
spleen  and  blood  developed  feeble  growths  of  an  elongated  non-motile 
bacillus,  which  will  be  briefly  described  under  the  x^rovisional  name  of 
bacillus  No.  1. 

Bacillus  No.  1. — Source:  From  the  spleen  and  blood  of  a rabbit  inoculated  with 
the  mucus  from  the  amygdaloid  cavities  of  cow  No.  9.  Morphology  : A non-motile 
oval  bacillus  1.5  to  2.0//  in  length.  Stains  deeply  or  with  a light  center.  Polar  ar- 
rangement of  the  cellular  protoplasm  well  marked  when  examined  at  the  edge  of  a 
hanging  drop  preparation.  Biology  : On  the  surface  of  agar  it  develops  a somewhat 
vigorous  grayish,  non-viscid  growth.  Growth  very  feeble  in  gelatine.  It  does  not 
develop  on  potato.  Bouillon  becomes  very  faintly  clouded  with  an  acid  reaction.  In 
peptonized  bouillon  containing  2 per  cent  glucose  in  a fermentation  tube  it  imparts 
a uniform  cloudiness  to  the  liquid  throughout  the  tube.  It  ferments  the  sugar  with 
the  production  of  a large  quantity  of  gas  (five-ninths  of  the  contents  of  the  tube) 
one-third  of  which  was  absorbed  by  potassium  hydrate.  Milk  was  thickened  in 
twenty'-four  hours,  not  viscid.  Pathogenesis:  Rabbits  inoculated  with  0.5  cc.  of  a 
fresh  bouillon  culture  exhibited  an  elevation  of  temperature  which  lasted  for  about 
five  days.  Otherwise  they  appeared  to  be  unaffected. 

Eabbit  No.  30,  inoculated  from  cow  No.  10,  exhibited  an  extensive 
purulent  infiltration  and  sanguinolent  effusion  in  tlie  subcutaneous  tis- 
sue over  the  entire  ventral  aspect  of  tlie  body.  No  bacteria  were 
found  in  the  organs,  but  cover-glass  preparations  from^tlie  local  lesion 
contained  a very  large  number  of  oval  elongated  bacteria,  resembling 
those  isolated  from  rabbit  No.  20.  Unfortunately  no  cultures  were 
made  from  the  local  lesion  and  those  made  from  the  spleen  and  blood 
remained  clear. 

INOCULATIONS  FROM  SHEEP. 

The  sheep  from  Avhich  secretions  were  obtained  were  killed  in  part 
for  mutton  at  the  abattoir  and  in  jiart  for  various  purposes  at  the  Ex- 
periment Station.  In  the  examinations  that  liave  thus  far  been  made 
no  bacteria  have  been  found  wliich  were  identical  in  their  various 
properties  with  the  swine-plague  group  of  organisms.  Tlie  facts 
necessary  for  an  understanding  of  these  inoculations  are  tabulated  below. 

Inoculation  of  rahhits  with  the  mucus  from  the  upper  air  passages  of  sheep. 


Slieep 

No. 

Mucus  from — 

Rabhit  in- 
oculated. 

Date  of  in- 
oculation. 

Rabbit 
died  in  — 

Remarks. 

2 

Laryiix  and 
idiarynx. 

do  

No. 

33 

34 

Nov.  6, 1891 

Days. 

10 

Sovei'o  local  reaction  ; bacteria  IVom  loc.al 
lesions  only. 

Killedafter  thirty-twodays ; no bacteida. 

Lo(\'il  abscess;  oval  bacteria  IVom  local 
lesion  only. 

Severe  local  reaction;  no  pathogenic 
bacteria. 

Rabbit  remained  well. 

Slight  local  reaction ; many  coccidia  in 
liver,  no  bae,teria. 

Rabbit  remained  well. 

3 

Mouth 

35 

May  20,1892 
do 

18 

4 

do 

3G 

19 

5 

....do 

27 

do 

G 

J’liarynx  and 
larynx. 

....do 

38 

31) 

May  28, 1892 
do 

22 
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Rabbit  No.  exliibited  Jin  extensive  purulent  infiltration  in  tlie 
subcutaneous  tissue  over  the  ventral  as])ect  of  the  body,  starting  from 
the  point  of  inoculation.  Tlie  thoracic  and  abdominal  organs  were  ap- 
parently normal.  No  bacteria  were  found  in  cover-glass  preparations 
made  from  the  spleen  and  blood.  A large  number  of  oval,  elongated 
bacteria  were  present  in  similar  preparations  from  the  local  abscess. 
Cultures  from  the  spleen  and  blood  remained  clear.  A tube  of  bouillon 
inoculated  from  the  local  abscess  developed  an  impure  culture  of  a 
bacillus  resembling  morphologically  the  swine-plague  germ.  The  other 
rabbit  Avas  killed  after  thirty-two  days.  No  lesions. 

A rabbit  was  inoculated  subcutaneously  with  0.50  cc.  of  a bouillon 
culture  of  the  germ  made  directly  from  the  local  abscess  of  rabbit  No. 
33.  It  perished  on  the  second  day.  It  exhibited  slight  local  reaction  j 
liver  large,  hypermmic.  Sifieen  slightly  enlarged.  No  localization  of 
bjK'teria  on  serous  membranes.  Bacteria  appearedin  cover-glass  prepara- 
tions from  the  liver  as  deeply  stained  bodies.  No  polar  stain  observed. 
Similar  preparations  from  the  spleen  and  blood  exhibited  no  bacteria. 
Tubes  of  bouillon  inoculated  with  bits  of  the  liver  developed  pure  cul- 
tures of  a non-motile  bacillus  1.5  to  2.5  ,a  in  length;  ends  rounded.  At 
the  edge  of  a hanging  drop  preparation  the  cell  protoplasm  was 
observed  to  be  more  dense  at  the  poles  or  extremities.  Many  of  them 
exhibited  the  polar  stain.  The  periphery  stained  more  deeply  tl^an 
the  center.  The  cultures  from  the  spleen  and  blood  remained  sterile. 
This  bacillus  differed  A^ery  slightly  from  the  SAvine-plague  germ  in  its 
biological  properties. 

The  rabbit  inoculated  from  sheep  No.  4 presented  on  post-mortem 
examination  an  extensive  purulent  infiltration  into  the  subcutis.  No 
inflammation  of  the  serous  membranes.  From  the  local  lesion  cultures 
of  an  elongated,  oval  germ  were  obtained  which  subsequently  destroyed 
a rabbit  in  three  days  when  inoculated  subcutaneously  with  0.75  cc.  of 
a x>ure  bouillon  culture.  It  exhibited  a local  reaction,  but  no  localiza- 
tion of  the  bacteria  on  the  serous  membranes.  This  germ  differed 
from  the  swine-plague  organism  in  (1)  not  exhibiting  a i)olar  stain  in 
cover-glass  preparations  from  the  organs  of  the  rabbit;  (2)  it  was 
slightly  larger;  (3)  the  growth  on  the  agar  was  not  viscid,  and  (4) 
its  localization  at  the  place  of  inoculation  only. 

Babbit  No.  36  perished  evidently  from  the  effect  of  the  local  reac- 
tion, Avhich  was  extremely  severe.  A micrococcus  which  grew  in 
clumps  was  isolated  from  the  infiltrated  substance,  but  it  possessed  no 
I)atliogenic  properties,  as  indicated  by  an  intravenous  inoculation  in 
rabbits.  Babbit  No.  38  perished  presumably  from  the  effect  of  the 
coccidia  in  the  liver. 

Although  the  bacteria  isolated  from  the  air  passages  of  sheep  dif- 
fered in  a marked  degree  from  each  other,  and  from  the  swine-plague 
germs  in  their  virulence  and  pathogenic  manifestations,  their  general 
morphological  and  biological  characters  would  indicate  that  they 
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belong'  to  tluit  group  of  organisms.  The  severe  purulent  infiltration 
into  the  subcutaneoue  tissue,  extending  from  the  point  of  inoeulatiou, 
was  undoubtedly  partially  due  to  other  germs  that  were  introdueed 
with  the  mucus.  The  uon-localization  of  the  bacteria  on  the  serous 
membranes  is  the  most  important  variation  that  was  found  to  exist 
between  these  and  the  attenuated  swine-plague  bacteria. 

INOCULATIONS  FROM  HORSES.  * 

Rabbits  were  inoculated  with  the  secretions  from  the  upper  air  i^as- 
sages  of  five  horses.  Two  of  these  were  the  work  horses  at  the  Exper- 
iment Station.  The  other  three  were  from  Washington,  D.  C.,  two  of 
which  were  killed  for  lameness.  The  following  table  is  self-explanatory : 

Inoculation  of  rahhits  with  the  mucus  from  the  upper  air  p>assagcs  of  horses. 


Horse 

No. 

Mucus  from — 

Rab- 

bit 

inocu- 

lated. 

Date  of  in- 
oculation. 

Rab- 
bit 
died 
in — 

Remarks. 

2 

Trachea  

No. 

42 

June  24, 1891 

Days. 

‘5 

Spleen  enlarged;  streptococci  from  organs. 

Slight  local  reaction;  peritonitis;  polar-stained 
bacteria. 

Rabbit  remained  well. 

Larviix 

43 

do 

9 

3 

Root  of  touguo- . 
Nares 

44 

May  26, 1892 
Apr.  23, 1892 
.... do  

4 

45 

Do. 

46 

Do. 

Pharynx 

47 

Mar.  8,1892 
Apr.  7,1892 
do 

Do. 

6 

Root  of  tongue. . 

48 

49 

26 

Rabbit  emaciated ; no  bacteria. 
Rabbit  remained  well. 

51 

do 

Do. 

The  inoculations  with  the  mucus  from  horses  showed  the  florae  of 
their  mouth,  nose,  and  throat  to  be  comparatively  free  from  pathogenic 
bacteria.  No.  2,  however,  was  unusually  fertile  in  these  forms.  Rab- 
bit No.  42  died  evidently  from  the  effect  of  a streptococcus  which  was 
isolated  from  its  organs.  This  germ  was  rapidly  fatal  to  rabbits  and 
mice 5 0.10  cc.  of  a boullion  culture  destroyed  a rabbit,  when  inoculated 
subcutaneously,  in  less  than  two  days.  In  cover- glass  i)reparations  from 
the  organs  of  the  rabbit  it  appeared  very  largely  in  single  forms, 
frequently,  however,  in  very  short  chains.  The  individual  segmenti^ 
were  elongated  and  frequently  exhibited  a polar  stain.  The  resem- 
blance of  the  individual  elements  to  the  swine-plague  gei*m  was  very 
marked.  This  was  true  of  its  biological  properties.  It  became  miu;h 
attenuated  in  about  nine  months.  This  germ  is  described  more  fully 
under  the  name  ‘‘Streptococcus  U,”  in  the  article  on  Streptococci. 

Rabbit  No.  28  presented  lesions  typical  of  attenuated  swine  plague. 
Its  organs  contained  bacteria  that  could  not  be  differentiated  from  the 
swine-plague  germ. 

A rabbit  inoculated  subcutaneously  with  0.10  cc.  of  aboiiillon  culture 
died  on  the  third  day  with  severe  local  reaction,  but  no  marked  locali- 
zation of  the  bacteria  on  the  serous  membranes.  No  ])henol  or  indol 
reaction  could  be  detected  in  bouillon  cultures  of  this  germ.  Its  power 
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to  resist  drying  and  its  thermal  death  point  >yere  not  appreciably  dif- 
ferent from  those  of  the  swine-plague  germ. 

Kabbit  No.  33  perished  presumably  from  the  effects  of  the  inocula- 
tion, but  no  bacteria  could  be  found  in  any  of  the  organs.  The  other 
rabbits  remained  well. 

INOCULATION  OF  GUINEA-PIGS  FROM  THE  NASAL  DISCHARGE  OF  A 

MULE. 

September  10,  1892,  Dr.  F.  L.  Kilborne  inoculated  a guinea-pig 
with  mucus  from  the  nose  of  a mule  which  was  suspected  of  having* 
glanders.  The  guinea-pig  Avas  found  dead  September  12.  From  the 
organs  cultures  of  bacteria  were  obtained  Avhich  were  fatal  to  rabbits  in 
from  tw^o  to  four  days.  They  were  not  distinguishable  from  the  swine- 
plague  germ  in  their  biological  and  pathogenic  properties.  In  cover- 
glass  preparations  from  tissues,  however,  they  did  not  exhibit  the  polar 
stain. 

September  12  a second  guinea-pig  Avas  inoculated  from  the  same 
mule.  It  died  September  14.  Tubes  of  bouillon  inoculated  from  the 
organs  developed  pure  cultures  of  the  Bacillus  fluorescens  liquefaciens. 
A rabbit  inoculated  subcutaneously  with  0.75  cc.  of  a bouillon  culture 
of  this  bacillus  perished  in  forty  liours.  At  the  point  of  inoculation 
there  was  an  infiltration  of  serum  into  the  subcutaneous  tissue.  Ab- 
dominal organs  hyxiersemic.  Cover-glass  preparations  from  the  spleen 
and  liver  contained  many  bacilli.  Pure  cultures  Avere  obtained  from 
the  spleen  and  liver.  A rabbit  inoculated  in  the  ear  vein  with  0.10  cc. 
of  a fresh  bouillon  culture  iierished  in  seven  days.  After  three  weeks 
cultivation  this  germ  lost  its  virulence  to  such  an  extent  that  0.75  cc. 
produced  no  effect  on  rabbits.  This  is  the  first  time,  so  far  as  I am  aAA^are, 
that  this  bacillus  has  been  reported  as  possessing  pathogenic  or  septic 
properties.*  It  did  not  produce  gas.  AVhen  groAvn  in  the  fermentation 
tube  it  developed  in  the  open  bulb  only. 

INOCULATIONS  FROM  CATS. 

Rabbits  have  been  inoculated  Avith  the  mucus  from  the  upper  air 
passages  of  three  healthy  cats,  all  of  which  contained  bacteria  which 
belong  to  the  swine-plague  group  of  organisms.  The  facts  concerning 
these  inoculations  are  tabulated  beloAv. 


*Iu  the  summer  of  1892,  while  making  a series  of  inoculations  in  pigeons  with  an- 
other germ,  the  cultures  became  contaminated  with  the  Bacillus  fluorescens  liquefa- 
ciens. It  was  isolated  by  means  of  agar  plate  cultures  and  a pigeon  inoculated  in 
the  pectoral  muscle  with  0.50  cc.  of  a pure  bouillon  culture.  The  pigeon  died  in 
forty  hours  with  extensive  necrosis  of  the  pectoral  muscle.  Heart  muscle  jjale. 
Many  bacilli  were  found  in  cover-glass  preparations  from  the  organs.  A second 
l)igeou,  inoculated  with  0.50  cc.  of  an  emulsion  of  the  pectoral  muscle  from  the  first 
pigeon,  remained  well. 
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Tnoculaiion  of  rahhits  with  mucus  from  the  upper  air  passages  of  cats. 


Cat 

No. 

Mucus  from — 

Ilabbit 

inoculated. 

Date  of 
inoculation. 

Babbit 
died  in— 

Eeniarks. 

No. 

Hours. 

8 

Larynx 

63 

Aug.  31, 1890 

21 

Septicfeinia. 

64 

Aug.  31, 1890 

21 

Do. 

9 

Trachea  and 

65 

Sept.  4,1892 

20 

Do. 

larynx. 

10 

riiarynx  and 

CG 

Alay  31, 1892 

48 

Local  reaction ; peritonitis. 

larn\^x. 

1 

i 

The  bacteria  obtained  from  cat  No.  8 by  rabbit  inoculation  was  com- 
pared very  carefully  with  the  germs  of  acute  swine  plague.  They  gave 
in  bouillon  (containing  1 per  cent  peptone)  cultures  22  days  old  a de- 
cided x)henol  reaction,  but  no  trace  of  indol  could  be  found.  Their 
power  to  resist  drying  and  their  thermal  death  point  Avere  identical 
Avith  those  of  the  SA\ine-plague  germ. 

The  iiathogenic  power  of  these  bacteria  Avas  tested  by  a pig,  guinea- 
pig,  and  rabbit  inoculations. 

October  16,  1891. — A pig  weighing  about  30  poimcls  was  in  ociilated  in  the  vein 
(inside  of  right  thigh)  with  5 cc.  of  a fresh  bouillon  culture.  It  was  found  dead  on 
the  morning  of  October  17,  twenty-four  hours  after  its  inoculation.  The  abdominal 
organs  were  slightly  hyperaemic,  lymphatic  glands  reddened.  About  100  cc.  of  a 
clear  straw-colored  serum  in  the  right  pleural  cavity,  a smaller  quantity  on  the  left 
side.  Beneath  the  pleura  over  the  lungs  were  several  irregular  areas  containing 
])etechiae.  Lungs  not  collapsed.  Slight  emphysema.  Cover-glass  preparations 
from  the  organs  contained  very  many  polar-stained,  oval  bacteria. 

A pig  inoculated  at  the  same  time,  and  with  a similar  quantity  of  a 
like  culture  of  virulent  swine-plague  bacteria,  perished  at  the  same  time 
and  Avith  similar  lesions. 

A guinea-pig  inoculated  subcutaneously  Avith  0.001  cc.  of  a bouillon 
culture  perished  on  the  tenth  day.  It  exhibited  considerable  cellular 
infiltration  into  the  subcutis,  involving  the  superficial  layer  of  the  sub- 
jacent muscle.  The  abdominal  organs  were  covered  Avith  a cellular, 
pasty  exudate.  There  Avas  beginning  x^lem’itis  as  exhibited  by  a large 
number  of  bacteria  in  cover-glass  preparations  made  by  draAving  a cover- 
glass  over  the  surface  of  the  visceral  pleura.  A guinea-pig  inoculated 
Avith  a similar  quantity  of  a like  culture  of  a virulent  swine-plague 
germ  recovered  after  some  weeks.  This  fact  would  indicate  a slight 
increase  in  the  virulence  of  the  tracheal  germs  over  that  of  the  swine- 
plague  organism  used. 

They  destroyed  rabbits  in  about  sixteen  hours.  In  cover-glass  ])ic- 
parations  from  their  organs  the  bacteria  Avere  appreciably  larger  than 
the  swine-ifiague  germ.  They  appeared  frequently  in  clunq)s,  and  Avhen 
stained  were  separated  by  unstained  septa,  which  sugg(‘sted  the  pos- 
sibility of  a capsule.  There  Avere  many  involution  Ibrms,  in  some  of 
which  the  cellular  protoplasm  was  condensed  near  the  centen-  of  the 
cells  rather  than  at  the  ends  as  indicated  by  their  reaction  to  the  stain- 
ing fiuids. 
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The  biieteriii  from  cat  ISTo.  9 differed  from  those  from  catlSTo.  8,  in  tluvt 
tliey  were  larger,  did  not  exhibit  the  polar  stain  (excepting  involution 
forms),  and  Avere  localized  more  esiAecially  in  the  liver  of  the  rabbit. 

llabbit  No.  06  exhibited  lesions  characteristic  of  attenuated  swine 
plague. 

The  almost  uniform  presence  of  the  swine  plague  group  of  bacteria 
in  the  normal  saliva  of  cats  is  of  considerable  interest,* inasmuch  as 
these  animals  are  so  largely  the  living  pets  of  children  and  the  effect  of 
these  germs  on  the  human  species  is  not  yet  demonstrated.  Their  ef- 
fect on  the  smaller  experimental  animals,  however,  does  not  differ,  to 
anj^  marked  degree,  from  those  of  the  germs  of  pneumonia  in  man. 

Fiocca*  has  recently  described  a i)athogenic  bacillus  AAdiich  he  found 
in  the  saliva  of  cats  and  dogs,  and  which  resembles  the  germ  of  rabbit 
septicaemia,  but  only  one-half  its  size.  The  variation  which  I have 
found  in  the  size  of  the  bacteria  from  the  saliva  of  cats  would  indicate  * 
that  Fiocca’s  germ  belongs  to  the  same  group  of  bacteria  as  those 
Avhich  I have  found  in  these  animals.  It  will  be  observed  that  there 
is  a considerable  variation  in  both  the  morphology  and  virulence  of  the 
pathogenic  bacteria  found  in  the  upper  air  passages  of  api)arently 
healthy  cats. 

OTHER  INOCULATIONS. 

Eabbits  were  inoculated  with  tlie  secretions  from  the  pharynx,  larynx, 
or  trachea  of  one  healthy  dog,  six  rabbits,  five  guinea-pigs,  and  four 
fowls,  Avith  negative  results. 

It  is  of  further  interest  to  note  that  pathogenic  bacteria  were  not 
discovered  in  the  fiora  of  the  upper  air  passages  of  rabbits,  guinea- 
pigs,  and  fowls,  although  it  frequently  happens  that  these  animals 
perish  from  sporadic  diseases,  the  lesions  of  Avhich  resemble  those  pro- 
duced by  the  inoculation  of  the  SAvine-plague  germ,  and  that  bacteria 
Avhich  belong  to  the  SAvine-plague  group  can  be  isolated  from  the  af- 
fected organs.  On  the  other  hand  it  should  be  mentioned  that  cats 
are  immune  to  large  doses  of  the  virluent  swine-plague  germ. 

From  the  results  recorded  in  the  iireceding  pages  it  is  found  that  48 
per  cent  of  pigs,t  80  per  cent  of  cattle,  50  per  cent  of  sheep,  16  per 
cent  of  holses,  90  per  cent  of  cats,  and  nearly  30  per  cent  of  dogs  con- 
tain among  the  flora  of  their  upiier  air  passages  bacteria  which  possess 
more  or  less  pathogenic  or  septic  proiierties.  Of  these  the  greater 
number  belong  to  the  swine-plague  group,  and  can  be  designated  as 
pathogenic  bacteria,  while  the  other  forms  which  iiossess  only  temxio- 
rarily  destructwe  power  appear  to  more  properly  belong  to  the  toxico- 
genic  bacteria.  The  extremely  attenuated  forms  from  the  sheep  and 
the  great  variation  found  in  the  pathogenic  i)roperties  of  those  from 

^Ceiitralblatt  f.  Bakteriologie  u.  Paras Itenkuiide,  Bd.  xi,  1892,  p.  406. 

tTliis  is  based  upon  both  my  own  results  as  recorded  in  the  table  and  those  here- 
tofore published  by  Dr.  Smith. 
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the  cats  are  interesting  in  showing  the  graduation  of  the  swine-plague 
group  of  bacteria  from  the  very  virulent  to  the  extremely  attenuated 
forms. 

The  close  resemblance  of  the  pathogenic  bacteria  to  the  swine-plague 
germs  has  been  determined  by  a large  number  of  inoculations  and  par- 
allel cultures,  and  by  a careful  study  of  their  morphology  in  both  fresh 
and  stained  preparations.  Tlieir  feeble  i^ower  to  resist  drying  and  their 
thermal  death  point  are  identical  with  those  of  the  virulent  swine- 
plague  bacteria. 

Bacillus  No.  1 from  cow  No.  9 is  interesting,  from  the  fact  that  while 
it  resembles  in  its  general  morphological  characters  the  swine-plague  * 
germ,  it  possessed  the  property  of  fermenting  sugar  with  the  formation 
of  gas.  These  variations  are  important  in  the  classification  of  disease- 
producing  bacteria.  The  streptococcus  isolated  from  the  nares  of  a 
• healthy  horse  differed  very  slightly  in  its  more  hardy  biological  char- 
acters, as  well  as  in  its  effect  upon  certain  animals  from  the  description 
of  the  streptococcus  which  has  been  described  as  the  supposed  cause 
of  strangles. 

The  very  general  distribution,  in  the  secretions  covering  the  mucosa 
of  the  upper  air  passages  of  domesticated  animals,  of  bacteria  which 
possess  such  marked  pathogenic  and  toxicogenic  properties,  is  of  much 
importance,  as  it  explains  the  cause  of  sporadic  cases  of  swine-plague,* 
and,  to  some  extent  at  least,  the  possible  source  and  significance  of 
various  toxicogenic  bacteria  which  are  frequently  isolated  from  variously 
diseased  animal  tissues. 

* For  a discussion  of  the  relation  of  these  bacteria  to  isolated  cases  of  pneumonia  in 
swinO;  see  Dr.  Smith’s  Report  on  Swine  Plague,  1.  c.,  i>p.  lOQ-117. 


AN  OUTBREAK  OF  ABORTION  IN  MARES. 


By  F.  L.  Kilborne. 


During  the  winter  of  1890-^91  an  outbreak  of  abortion  occurred  among 
tbe  mares  of  a large  stud  near  Franklin,  Pa.  On  visiting  the  farm 
February  5,  1891,  I found  tlie  stud  to  comprise  about  one  hundred 
brood  mares  and  several  stallions. 

The  first  mare  to  abort,  due  to  foal  March  21,  dropped  her  foal  De- 
cember 2,  or  109  days  before  full  term.  Between  December  2 and  Feb- 
ruary 5,  ten  abortions  occurred,  at  periods  ranging  from  23  days  to  195 
days,  or  an  average  of  100  days,  before  the  completion  of  the  period  of 
gestation.  No  history  of  any  introduction  of  the  infection  from  with- 
out could  be  obtained  beyond  the  fact  that  mares  were  daily  being  re- 
ceived  at  the  stock  farm  from  various  i)arts  of  the  State,  to  be  bred  to 
the  stallions  of  the  stud.  But  as  far  as  could  be  ascertained  no  mare 
had  been  received  from  any  stable  in  which  abortions  had  previously 
occurred. 

The  brood  mares  were  all  kept  in  box  stalls,  bedded  with  peat  moss, 
on  a dirt  floor.  The  box  stalls  were  arranged  in  one  row  around  the 
outside  of  the  barn,  and  another  witliin.  Between  the  two  rows  there 
was  a tan-bark  track  for  exercising  the  animals.  The  barn  was  rather 
damp,  but  otlierwise  apparently  well  suited  to  the  purpose.  Each 
pregnant  mare  received,  on  an  average,  about  6 quarts  of  oats  and  a, 
little  bran,  with  a moderate  allowance  of  timothy  hay,  daily.  Mares  in 
poor  condition  received  more,  while  those  in  high  condition  were  fed 
less.  The  mares  were  exercised  daily,  by  being  ridden  on  the  tan-bark 
track. 

The  veterinarian  in  charge  of  the  stables  had  taken  the  usual  pre- 
caution of  removing  the  aborting  mares  as  soon  as  discovered,  and  dis- 
infecting the  stall.  Such  mares  were  disinfected  per  vaginum  by  re- 
peated injections  of  a diluted  solution  of  corrosive  sublimate,  1 part  to 
10,000  of  Avater,  and  the  external  organs,  tail  and  hind  limbs  sponged 
over  with  a stronger  solution,  1 part  to  1,500  of  water.  The  stablehad 
also  been  repeatedly  fumigated  with  burning  sulphur.  Fluid  extract 
of  black  haw  ( Vihurmnn  prunifolium)  in  half  ounce  doses  once  daily, 
had  been  given  the  pregnant  mares  during  the  month  preceding  Feb- 
ruary 5. 

At  the  time  of  the  above  visit  there  had  been  no  indications  of 
another  abortion  during  the  past  week,  the  last  abortion  having  occur- 
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red  January  29.  In  order  to  guard  against  a continuation  of  the  out- 
break, a more  thorough  system  of  disinfection  of  the  wiiole  stable  was 
advised  and  carried  out.  For  this  pur^iose  a 2 per  cent  solution  (by 
volume)  of  commercial  sulphuric  acid  was  used.  All  stalls  were  to  be 
disinfected  once  a week,  and  any  stall  occupied  by  a mare  aborting  Avas 
to  be  immediately  vacated,  thoroughly  cleaned  and  disinfected. 

The  practice  of  exercising  the  mares  by  riding  was  discontinued,  and 
they  were  exercised  by  being  led  at  the  halter.  On  account  of  the  ex- 
treme cold  weather  the  drinking  water  Avas  to  be  given  in  quantity  not 
to  exceed  one-half  horse-bucketful  at  onetime,  and  with  the  chill  taken 
off.  All  pregnant  mares  Avere  to  have  the  tail  and  external  genital 
organs  sponged  over  daily  Avith  a solution  of  the  mercuric  chloride  1 
part  to  1,000  or  1,500  of  water.  The  fluid  extract  of  black  liaAV  aa  as 
continued  throughout  February,  but  apparently  Avithout  result.  The 
mares  aborting  February  15  to  March  1,  Avere  among  the  number  receiv- 
ing the  extract. 

From  January  29  until  February  15,  no  abortions  occurred  j but  from 
this  date  until  March  4 six  mares  aborted.  A second  visit  was  made 
to  the  farm  at  this  time.  The  additional  iirecautious  taken  during  the 
j)ast  month  having  failed  to  check  the  outbreak,  it  Avas  deemed  advis- 
able to  remove  all  the  pregnant  mares  from  the  large  barn  to  other 
stables.  Accordingly  eighteen  of  the  remaining  mares  Avere  removed 
to  a stable,  formerly  used  oidy  for  colts,  Avith  high  plank  floor  and 
roomy  box  stalls.  The  other  mares  were  to  be  remoAxd  as  soon  as  ac- 
commodations could  be  proA-ided  for  them.  OAving  to  some  delay  of 
the  carpenters  in  completing  another  stable,  these  mares  were  not 
removed  from  the  large  barn  as  intended. 

In  the  barn  to  which  the  eighteen  mares  Avere  removed,  all  stalls 
Avere  to  be  entirely  emptied  of  bedding,  and  SAA^ept  and  sprinkled  Avith 
2 per  cent  solution  of  sulphuric  acid,  tAvice  a week.  The  disinfection 
of  the  large  barn  Avas  continued  as  before.  All  pregnant  mares  con- 
tinued to  liaAm  the  root  of  tail  and  vulva  Avashed,  once  daily,  Avith  the 
mercuric  chloride  solution.  In  Avashing,  the  li])S  of  the  vulva  Avere 
pressed  apart  Avith  the  sponge  in  order  that  the  solution  might  be 
worked  in  as  far  as  possible.  In  attempting  to  inject  a diluted  solution, 
even  a short  distance  into  the  vagina,  it  Avas  found  to  produce  more  or 
less  straining,  and  was  therefore  discontinued. 

Beginning  Avith  March  4,  one-half  of  the  mares  Avere  to  receiAm  the 
fluid  extract  of  black  liaAV,  in  doses  of  one-half  ounce  once  daily  5 the  re- 
maining half  of  the  mares  to  receive  one  hea])ing  tablespoon ful  of  tlie 
folloAving  powder  in  the  feed  tAvice  daily,  omitting  the  ])o\vders  for  four 
or  fiA^e  days  afbu*  each  tAVO  Aveeks : (Jhlorate  of  i)otash,  i)hosj)hatc  of  soda, 
of  each  1 pound ; sulphate  of  quinine  5 ounces,  mix.  This  treatment  Avas 
continued  to  the  end  of  the  season.  No  further  abortions  occurred. 

From  the  last  case  to  abort,  in  the  evening  of  March  3,  cailtures  Avere 
made  on  agar-agar  early  the  folloAving  morning.  The  cultures  Avere 
made  by  separating  the  lips  of  the  vulva  as  lar  as  possible,  and  lightly 
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scraping  the  mucosa  oTthe  vulva  with  a flamed  platinum  loop  and  rub- 
bing tliis  upon  the  inclined  agar  surface.  In  these  tubes  a bacillus 
appeared,  which  is  des(uibed  in  an  article  by  Jlr.  Smith,  following  this 
account. 


Table  shoiciny  date  of  abortion  and  sta<jc  of  gestation  of  eaeli  mare  aborting. 


Number  of  maro. 

Due  to  foal.* 

Aborted. 

Number 
of  days 
before  - 
e.lo.so  of 
normal 
period. 

1 

ITorae  by 
which 
mares 
were  in 
foal. 

1 

Mar.  21, 1891 
Apr.  14, 1891 
Feb.  i:i,  1891 
Apr.  5,1891 

Dec. 

2, 1890 

109 

No.  1. 

2 

Jan. 

Jan. 

5, 1891 

21. 1891 

23. 1891 

99 

No.  1 

3 

23 

' No.  1. 

4 

Jan. 

72 

No.  2. 

5 

T^Iay  6,1891 
Ma'v  1, 1«91 
Ai)'r.  20, 1891 
June  12, 1891 

Jan. 

23, 1891 

103 

j No.  3. 

6 

Jan. 

20, 1 89 1 

95 

No.  1. 

7 

Jan. 

27, 1891 

89 

No.  1. 

8 

Jan. 

27, 1891 

136 

195 

No.  4. 

9 

Aug.  11, 1891 

i J an. 

28,  1891 

No.  2. 

10 

A])r.  24, 1891 
A])r.  24,1891 
June  2, 1891 
^lay  14,1891 

Jan. 

29. 1891 

85 

No.  1. 

11 

Feb. 

15, 1891 

90 

No.  1. 

12  

Fel). 

17. 1891 

20. 1 891 

105 

No.  1. 

13  

Feb. 

83 

! No.  5. 

14 

Apr.  15, 1891 
Ang.  25,  1891 

Feb. 

24. 1891 

28. 1891 
3, 1891 

50 

No.  0. 

15 

Feb. 

178 

^ No.  1. 

IG 

July  4,1891 

Mar. 

123 

1 No.  2. 

* Eleven  months  allowed  as  iieriod  of  gestation. 


Of  the  sixteen  mares  nine  were  in  foal  by  stallion  ^o.  1;  three  by 
stallion  No.  2,  and  one  each  by  four  other  stallions. 

Mare  No.  5 died  after  the  aboi  tion.  The  others  all  made  a good  re- 
covery. No.  7,  however,  was  a chronic  aborter,  having  lost  two  or 
three  foals  previously. 

There  still  remained,  March  4,  thirty-six  i^regnant  mares,  due  to  foal 
March  19  to  September  14.  Two  mares  due  to  foal  February  18  and  2G, 
making  bag.  Live  foals  at  term  were  dropped  February  2 and  11,  and 
March  4.  One  dead  foal  dropjied  at  term  February  19. 

In  the  fall  of  1891,  when  the  mares  were  first  brought  in  from  the 
pasture,  three  abortions  occurre<l  in  a small  barn  where  several  mares 
were  kept.  The  aborting  mares  were  at  once  isolated  and  the  stalls 
disinfected  with  the  solution  of  sulphuric  acid.  The  pregnant  mares 
were  again  given  the  fluid  extract  of  the  black  haw  in  half-ounce  doses, 
once  daily,  and  the  vulva  and  root  of  tail  washed  with  meixmric  chlo- 
ride solution,  as  before.  No  further  abortions  occurred  during  the 
season  of  1891-’92. 

In  order  to  test  the  pathogenic  properties  of  the  bacillus  obtained 
from  mare  No.  IG,  and  described  by  Dr.  Smith,  vaginal  injections  were 
made  with  pure  cultures  on  one  x)regnant  mare  and  two  pregnant  cows. 
Inoculations  were  also  made  on  two  pigs. 

Vaginal  injection  of  pregnant  mares. — On  Ax>ril  22  a large  bay  mare, 
age  7 years,  sux)posed  to  be  in  the  ninth  month  of  gestation,  received 
by  injection  into  the  vagina  10  cc.  of  a peptone  bouillon  cul- 
ture, two  days  old,  of  the  bacillus.  Twenty-four  hours  after  the  in- 
jection an  abundant,  x>urulent  discharge  of  a grayish-white  color  was 
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coming  from  the  vagina.  This  discharge  continued  for  two  days,  after 
which  it  ceased.  Tlie  mare  developed  well-marked  symptoms  of  influ- 
enza on  the  day  following  the  injection,  and  from  April  23  to  30  suf- 
fered a severe  attack,  with  a temperature  varying  from  102.4o  F.  to 
106.20  There  were  several  cases  of  influenza  in  the  stable  from 
which  the  mare  came,  so  that  it  is  evident  the  mare  contracted  the 
disease  before  coming  to  the  station.  On  May  2 the  mare  dropped  a 
live  foal,  probably  OAving  to  the  attack  of  influenza.  The  birth  was 
evidently  premature,  as  shown  by  the  lack  of  development  and  weak- 
ness of  the  colt,  which  lived-  but  two  days. 

Vaginal  injection  of  pregnant  cows. — On  April  11  a two-year-old 
heifer,  ilo.  IGO,  and  a cow,  ^o.  152,  five  years  old,  were  chosen  for  the 
injection.  No.  160  was  supposed  to  be  in  the  seventh  or  eighth  month 
of  pregnancy,  while  No.  152  was  in  the  fifth  month,  having  taken  the 
bull  November  29, 1890.  Each  cow  received  by  injection  into  the  vagina 
10  cc.  of  a peptone  bouillon  culture  of  the  bacillus  twenty-four  hours 
old.  Twenty-four  hours  after  the  injection  there  was  quite  an  abun- 
dant, purulent  discharge  of  a dirty  grayish- white  color  from  the  vagina 
of  both  cases.  After  two  days  this  discharge  gradually  diminished  and 
had  entirely  ceased  April  15.  On  April  22  both  coavs  were  given  a 
second  vaginal  injection  of  a similar  culture  of  two  days’  growth.  No. 
152  received  10  cc.  as  before,  and  No.  160  received  25  cc.  Twenty- 
four  hours  after  the  injection  No.  152  shoAved  a slight  vaginal  discharge, 
and  No.  160  a much  more  abundant  discharge  of  the  same  character 
as  before.  The  discharge  had  entirely  ceased  on  the  third  day. 

BeloAv  is  given  the  temperature  of  the  two  cows’takeii  morning  and 
evening  during  the  period  of  injection: 


COAV  No.  160.* 

Cow  No.  152. 

JJat6. 

9 a.  m. 

5 p.  ni. 

9 a.  lu. 

5p.  m. 

A pril  12 - - 

OF. 
102.  8 

OF. 

OF. 
101.  2 

OF. 

April  13 

101.2 

104.4 

101.2 

101.  G 

April  14 

104 

104.2 

101 

101.4 

April  15 

103 

102.  8 

101 

102 

April  16 

103.2 

1 103 

101.4 

102 

April  17 

103 

103.7 

101.4 

101.6 

April  20 

102 

103.5 

101.4 

100.8 

April  22 

102.  2 

104 

100.  8 

102.2 

April  23 

102.  6 

103. 8 

101.  6 

102 

April  24 

102.  7 

103 

101.  6 

100.  8 

A jiril  25 - - - 

102.5 

103. 5 

101.4 

102 

*The  contiiniefl  elevated  temperature  of  No.  160  is  due  to  the  advanced  stage  of  pregnancy,  per- 
haps. No.  160  drops  a healthy  calf  May  9.  No.  152  calves  Sei)tember  5. 

Intravenous  inoculation  of  pigs. — April  11,  two  pigs,  five  to  six 
months  old,  numbers  472  and  473,  received  each  by  inoculation  into 
the  vein  on  the  inside  of  the  thigli,  5 cc.  of  a peptone  bouillon  culture 
twenty-four  hours  old.  On  Ai)iil  12  and  13  both  ]>igs  were  quite  dull 
and  eating  but  very  little.  On  April  14  to  16  the  pigs  Avere  active  and 
appetite  returning.  On  April  17  they  had  ai)parently  entirely  recov- 
ered. 


ON  A rATIIOCENIC  BACILLUS  FROM  THE  VAGINA  OF  A MARE  AFTER 

ABORTION. 


By  Theobald  Saiith. 


Tlie  two  tubes  of  iiieliued  agar  inoculated  by  Dr.  F.  L.  Kilborue,  as 
desci'ibed  in  liis  re])ort,  were  liauded  to  me  the  day  following  the  inocu- 
lation. 1 may  repeat  here  that  these  tubes  were  inoculated  directly 
with  a x)latinum  loop  rubbed  over  the  mucosa  of  the  vulva.  They 
were  inoculated  in  the  morning,  the  abortion  having  occurred  the 
evening  before.  In  each  tube  there  had  appeared,  twenty-four  hours 
after  inoculation,  about  a dozen  roundish,  grayish-wliite  colonies 
several  millimeters  in  diameter-  Some  of  the  growth  from  each  tube 
seems  to  have  run  down  the  inclined  surface  of  the  agar  as  if  semi- 
liquid. Microscopic  examination  revealed  small  rods  which  did  not 
show  any  motion  when  stirred  up  in  sterile  water  and  examined  in  a 
hanging  drop.  Both  tubes  evidently  contained  but  this  one  species. 
From  a colony  in  each  peptone  bouillon,  tubes  were  inoculated  and 
])laced  in  the  thermostat.  Both  were  clouded  on  the  following  day 
and  contained  short  motile  rods  closely  resembling  in  size  and  motility 
hog-cholera  bacilli.  From  both  cultures  gelatine  lAlates  were  prepared. 
On  the  third  day  colonies  appeared  on  both  sets  of  plates  which  were 
all  alike.  The  bacteria  composing  them  were  motile  and  identical 
with  those  in  the  original  tubes.  From  a colony  on  a gelatine  plate  a 
peptone  bouillon  culture  was  prepared,  and  from  this  two  rabbits  were 
inoculated.  The  source  of  the  culture  may  be  tabulated  thus: 

March  5,  1891,  agar  inoculated  from  vagina  of  mare. 

March  6,  peptone  bouillon. 

March  9,  gelatine  plates. 

March  12,  peptone  bouillon 
(from  colony). 

March  14,  two  rabbits  inoculated. 

Babbit  Ho.  1 received  into  an  ear  vein  0.3  cc.  of  the  culture  liquid. 

Babbit  Ho.  2 received  under  the  skin  of  the  abdomen  the  same 
quantity. 
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Tlie  first  rabbit  appeared  ill  outlie  second  day;  tlie  inoculated  ear 
slightly  swollen  and  turned  back  on  the  head.  The  same  condition 
prevailed  on  the  third  day.  Seven  days  after  inoculation  it  was  found 
dead.  As  the  writer  was  confined  to  his  bed  at  this  time  the  animal 
was  examined  and  the  cultures  prepared  by  Dr.  Y.  A.  Moore.  The 
spleen  very  much  enlarged,  dark,  friable.  The  liver  sprinkled  with  min- 
ute areas  of  necrosis  as  in  hog  cholera.  In  pericardial  sac  blood-stained 
serum.  The  left  lung  oedematous  and  some  serum  in  left  pleural  sac. 
In  cover-glass  preparations  of  both  spleen  and  liver  stained  Avith 
alkaline  methylene  blue  are  observed  groups  of  short  bacilli.  In  the 
blood  they  are  not  detected.  An  inclined  agar  tube  inoculated  with 
a loop  of  blood  showed  on  the  following  day  about  ten  nearly  round, 
isolated'  colonies.  They  are  nearly  flat,  slightly  raised  disks  from 
to  2 millimeters  in  diameter,  of  a grayish-white  color.  An  agar  tube 
inoculated  with  a trace  of  spleen  pulp  showed  on  the  folloAving  day  a 
large  number  of  isolated  and  confluent,  quite  small  colonies.  The  con- 
densation water  Avas  covered  Avith  a very  thin,  papery  membrane.  A 
peptone  bouillon  tube  inoculated  from  the  spleen  at  the  same  time 
shoAvs,  as  did  the  examination  of  the  colonies  from  the  agar  tubes,  the 
same  motile  bacillus  which  had  been  injected  into  the  rabbit.  The 
second  rabbit  remained  well  until  the  sixteenth  day,Avhen  it  was  unable 
to  move  its  hind  limbs.  It  Avas  chloroformed  at  once.  I^o  internal 
lesions  were  detected.  At  the  place  of  inoculation  slight  purulent  in- 
filtration of  the  skin,  Avith  enlargement  of  the  neighboring  kneefold 
glands.  The  spinal  cord  was  not  examined. 

A second  j)air  of  rabbits  were  subsequently  inoculated,  the  source 
of  the  culture  used  being  as  follows : 

Blood  of  inoculated  rabbit. 

» I 

March  21,  agar  tube. 

April  1,  pe])tone  bouillon 
(from  colony). 

April  2,  two  rabbits  inoculated. 

Rabbit  No.  3 received  0.3  cc.  into  abdominal  cavity. 

Rabbit  No.  4 received  0.3  cc  into  an  ear  vein. 

No.  3 did  not  become  ill.  Killed  on  the  twelfth  day.  It  showed  no 
trace  of  local  or  general  infection. 

No.  4 died  suddenly  March  G,  four  days  after  inoculation. 

The  s])leen  very  large,  dark  andcpiite  firm.  A portion  of  dorsal  surfaco  converted 
into  a yellowish  necrotic  layer.  Jdver  pale.  Hesides  the  general  iiaroncliymatons 
changes  the  tissue  was  permeated  with  a network  of  yellowish  necrolic  lines. 
l‘arencliymatou8  degeneration  of  kidneys.  Urine  turbid;  emitains  very  short  frag- 
ments of  granular  casts. 

Cloudy  swelling  of  myocardium  associated  with  fatty  degmieratiou.  Scattered 
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over  vciitrirnlar  surfaces  are  yellowish  lines  parallel  to  the  course  of  the  fibers  and 
about  1 or  2 mm.  long.  These  are  made  up  of  necrosed  libers. 

Lungs  congested  and  oedematous.  Scattered  petechial  over  surfaces.  One-half 
of  the  two  small  right  (cephalic  and  ventral)  lobes  hepatized.  Hciiatized  foci  in 
left  cejihalic  lobe. 

Blackish,  hemorrhagic  condition  of  edge  of  pyloric  valve  in  duodenum.  For 
several  inches  below  this  iietcchise  in  mucosa.  Very  many  bacteria  in  preparations 
from  spleen,  kidneys,  and  liver.  Few  in  blood. 

From  the  spleen  two  gelatine  roll  cultures  prepared.  From  the 
blood  (right  ventricle)  agar  ]3lates.  In  all  these  cultures  colonies  ai)- 
peared,  to  be  described  more  fully  below,  which  were  made  up  of  the 
injected  bacteria  and  these  only.  At  the  same  time  a tube  of  inclined 
agar  was  inoculated  with  a trace  of  spleen  pulf).  On  the  following 
day  about  fifteen  colonies  of  the  same  bacteria  appeared.  These  inoc- 
ulations proved  the  pathogenic  character  of  these  bacilli  and  made  it 
desirable  to  examine  them  more  carefully. 

On  gelatine  plates  or  in  rolls  colonies  of  these  bacilli  become  dis- 
tinctly visible  to  the  naked  eye  about  thirty-six  to  forty- eight  hours 
after  sowing.  When  magnified  the  deep  colonies  appear  as  round, 
finely  granular,  brownish  disks,  which  may  show  later  on  a more  or 
less  distinct  peripheral,  paler  zone.  Their  size  depends  on  the  num- 
ber of  colonies.  When  about  1 cm.  apart  they  reach  a diameter  of 
0.5  mm.  The  surface  colonies  are  roundish,  slightly  convex,  whitish, 
glistening  disks  with  margin  slightly  wavy  or  delicately  notched. 
When  magnified  they  show  a faintly  stipfded  surface.  They  become 
not  more  than  1 to  1.5  mm.  in  diameter. 

On  agar  plates  the  colonies  are  quite  large  twenty-four  hours  after 
sowing  when  kept  in  the  thermostat.  The  deep  ones  are  round  or  len- 
ticular, opaque  with  finely  knobbed  periphery,  and  1 mm.  in  diam- 
eter. The  surface  colonies  are  llattish,  barely  translucent,  grayish- 
white  disks.  When  magnified,  finely  granular  in  appearance.  They 
may  attain  a diameter  of  4 to  8 mm.  when  one  to  two  centimeters  apart. 

Occasionally  the  deep  colonies  may  become  nearlj"  2 mm.  in  diameter 
and  the  surface  colonies  now  and  then  spread  out  so  as  to  attain  a diam- 
eter of  1 to  2 cm.  They  then  have  a smooth,  shining,  mucus-like  ap- 
pearance, as  if  the  growth  had  flowed  over  the  surface.  In  some  gas 
bubbles  appear,  and  occasionally  some  spread  out  between  the  agar 
layer  and  the  glass  beneath. 

In  tubes  of  inclined  agar,  the  growth  of  the  isolated  colonies  is  the 
same  as  that  described  for  the  plates.  When  confluent  a grayish  smooth 
growth  is  the  result.  The  condensation  water  becomes  turbid. 

In  tubes  of  gelatine,  the  track  of  the  wire  appears  after  two  or  three 
days  as  a thin  yellowish-white  line,  which  increases  but  little  in  thickness 
with  time.  On  the  surface  there  is  very  little  growth  beyond  the  point  of 
inoculation. 

On  the  cut  surface  of  boiled  potatoes  in  plugged  tubes  well  sup])lied 
with  water  in  the  bottom,  growth  takes  place.  The  potato  becomes 
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covered  witli  a straw-colored  growth,  the  ahuiidance  of  which  depends 
ui:)on  the  state  of  the  surface  as  regards  moisture  or  dryness  as  well 
as  on  the  nature  of  the  potato. 

In  peptone  boullion  kept  in  the  thermostat  there  is  at  first  simple 
cloudiness  witliin  twenty-four  hours  of  inoculation.  After  some  days  the 
liquid  becomes  more  turbid,  and  a thin  cohesive  pellicle  forms  on  the 
surfiice  when  the  culture  tube  remains  undisturbed. 

In  milk  at  37°  0.,  no  change  takes  place  which  is  visible  to  the  naked 
eye,  even  after  several  weeks’  sojourn  in  the  thermostat.  Subsequent 
boiling  gives  a slightly  brownish,  more  translucent  tint  to  the  milk. 

The  bacilli  have  the  same  power  as  the  hog -cholera  bacilli  of  caus- 
ing fermentation  in  peptone  bouillon  to  which  some  glucose  has  been 
added.  Thus,  in  bouillon  containing  2 per  cent  glucose,  48  per  cent 
of  the  volume  ot  the  closed  branch  of  the  fermentation  tube  had  been 
occupied  by  gas  in  three  days.  Of  this  34  per  cent  was  absorbed  by 
potassium  hydrate  as  CO2;  the  rest  exploded  with  air  (probably  hydro- 
gen). In  a recent  test  with  somewhat  more  alkaline  glucose  bouillon 
I obtained  the  following  result: 

Fermentation  tube  inoculated  December  30,  1892. 

December  31,  10  per  cent  of  closed  branch  occupied  by  gas. 

January  2,  58  per  cent  of  closed  branch  occupied  by  gas. 

January  4,  58  per  cent  of  closed  branch  occupied  by  gas. 

In  the  temi>erature  of  the  room  the  gas  occupied  only  56  per  cent  of 
the  closed  branch.  Of  this  37  per  cent  was  absorbed  by  caustic  potash,- 
the  rest  exploded  with  air.  The  culture  liquid  Avas  markedly  acid  and 
free  from  odor.  Gas  is  not  set  free  in  saccharose  and  lactose  bouillon. 

In  reinoculating  this  bacillus  from  time  to  time  into  fresh  tubes  of 
agar  the  surface  growth  assumed  a more  and  more  pronounced  mem- 
branous appearance.  The  agar  was  covered  with  a thin,  brittle,  some- 
what wrinkled  layer,  which  extended  down  over  the  condensation 
water.  The  same  change  was  observed  in  bouillon  in  which  a thin 
papery  membrane  became  a prominent  feature  of  later  cultures.  This 
may  be  replaced  by  other  membranes  when  shaken  to  the  bottom. 

The  bacillus  under  consideration  is  a short  bacillus  Avith  rounded 
ends,  which  stains  well  in  alkaline  methylene  blue.  It  is  actively  mo- 
tile in  bouillon  cultures.  It  moves  to  and  fro  in  a straight  or  curved 
line,  frequently  twirling  about  its  oavu  middle  point  as  an  axis  at  the 
same  time.  When  traces  of  groAvth  from  colonies  on  agar  or  gelatine 
are  suspended  in  water  or  bouillon,  this  property  of  motility  may  escape 
attention,  since  only  a feA\^  move  under  these  conditions,  and  in  some 
preparations  no  motile  forms  were  observed. 

The  presence  of  this  bacillus  exclusively,  so  far  as  the  agar  cultures 
indicated,  in  the  vagina  of  a mare  Avhich  had  just  aborted,  Avas  of  con- 
siderable moment,  and  it  became  necessary  to  determine — 

(1)  May  injections  of  cultures  of  this  bacillus  produce  abortion  in 
healthy  x)regnant  mares  H 
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(2)  Is  tliis  bacillus  present  in  tlie  genital  passages  of  liealtliy  preg- 
nant and  non-pregnant  mares? 

The  first  problem  Avas  undertaken  by  Dr.  Kilborne,  and  his  notes  will 
be  found  in  the  preceding  article.  They  show  that  an  injection  of  cul- 
ture fluid  into  the  vagina  of  one  mare  and  two  cows  in  a state  of  i^reg- 
nancy  was  followed  by  a discharge,  but  abortion  did  not  take  place. 

The  second  problem  was  taken  up  by  Dr.  V.  A.  Moore.  He  failed  to 
find  in  cultures  from  one  pregnant  and  four  not  pregnant  mares  the 
pathogenic  bacillus  just  described,  as  the  following  brief  summary  of  his 
observations  demonstrates: 

“A  bacteriological  examination  was  made  of  the  vaginal  secretions 
from  five  healthy  mares.  Some  of  them  were  on  a farm  adjacent  to  the 
experiment  station  and  some  from  the  stables  of  a horse  car  company. 
One  of  the  mares  was  pregnant.  The  method  employed  was  the  inocu- 
lation of  agar  tubes  with  mucus  taken  directly  from  the  walls  of  the 
vagina  by  means  of  a sterilized  platinum  loop.  From  the  colonies  of 
bacteria  which  developed  in  these  tubes  subcultures  Avere  made,  and 
from  all  impure  original  cultures  agar  or  gelatine  plates  were  made. 
From  mares  Nos.  4 and  5 the  examination  was  repeated.  The  in- 
oculations upon  agar  directly  from  the  animals  were  made  by  Dr.  F. 
L.  Kilborne. 

The  number  of  cultures  that  were  made  and  the  bacteria  that  were 
obtained  from  the  different  animals  are  given  in  the  subjoined  table: 


Mare 

No. 

Number  of 
cultures 
from  vagi- 
nal secre- 
tions. 

Date  of 
cultures. 

Number  of 
tubes  that 
remained 
clear. 

Number  of 
species. 

liemarks. 

Agar. 

1891. 

1 

2 

April  7 

2 

2 

1 

...do 

5 

2 bacilli,  2 micrococci,  1 streptococcus. 

3 

2 

A pril  23 

2 

2 streptococci. 

4 

2 

May  5 

1 

1 

1 streptococcus. 

2 

jTine  10 

2 

5 

2 

May  5 

2 

1 micrococcus,  1 streptococcus. 

2 

June  10 

1 

2 

1 micrococcus,!  streptococcus. 

It  should  be  stated  that  the  cultures  from  mare  No.  3,  and  the  first 
cultures  from  No.  5,  were  pure.  The  streptococcus  from  the  second 
set  of  cultures  from  No.  5 Avas  not  distinguishable  from  one  of  the 
strex)tococci  from  mare  No.  3.  The  large  number  of  bacteria  from  No. 
2 and  the  comparatively  small  number  obtained  from  the  other  animals 
is  worthy  of  note.  It  will  also  be  observed  that  streptococci  were  uni- 
versally present  in  the  cultures.  In  all,  eleven  apparently  different 
species  of  bacteria  Avere  isolated.  They  Avere  classified  as  follows : Two 
non-motile  bacilli,  four  micrococci,  and  five  streptococci.  The  strepto- 
cocci were  very  delicate,  and  the  differences  that  were  found  to  exist 
between  them  were  very  slight.  The  micrococci  were  more  sai>rophytic 
in  their  biological  characters,  and  were  readily  differentiated.  One  of 
bacilli  the  was  club-shaped,  and  resembled  morphologically,  and  in  its 
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cultural  characters,  the  pseudo-dii)htheria  bacillus.  The  other  bacillus 
was  slender  and  usually  united  in  chains.  It  was  aerobic  and  did  not 
ferment  glucose.” 

The  results  thus  far  obtained,  while  they  do  not  demonstrate  the 
causal  relation  between  this  pathogenic  bacillus  and  the  abortion, 
nevertheless  do  not  disprove  such  relation.  The  negative  outcome  of 
the  injection  experiments  should  not  be  rated  too  high  in  this  connec- 
tion, for  there  may  be  other  as  yet  unknown  factors  necessary  in  order 
that  the  infectious  agent  may  bring  about  abortion.  It  is  true  that  we 
know  nothing  as  yet  concerning  the  i^athological  processes  involved  in 
epizootic  abortion,  and  it  would  be  premature  to  claim  that  some  living 
organism  like  a specific  bacterium  is  responsible  for  it.  There  may  be 
other  causes  at  work  of  which  we  have  no  information.  Yet,  from  the 
standpoint  of  to-day,  the  assumption  of  living  organisms,  such  as 
bacteria,  explains  best  the  occurrence  as  related  above,  and  the  actual 
presence  of  a x)athogenic  bacillus  in  the  vagina  of  a mare  after  abortion 
is  a fact  worthy  of  more  attention  than  we  have  been  able  to  give  it 
thus  far. 

Another  fact  of  interest  in  connection  with  this  iDathogenic  bacillus 
is  its  close  resemblance  to  the  hog-cholera  bacillus.  As  I shall  show 
by  illustrations  in  a future  article,  the  specific  bacillus  obtained  di- 
rectly from  outbreaks  of  hog  cholera  varies  slightly  in  its  biological 
and  morx)hological  characters,  and  if  the  bacillus  in  question  had  been 
sent  to  me  as  having  come  from  swine  I should  not  have  hesitated  to 
regard  it  as  a hog-cliolera  bacillus  of  rather  feeble  virulence,  and  pos- 
sessing some  slight  differential  characters  from  the  virulent  form.  In 
other  words,  the  differences  between  this  form  and  the  virulent  hog- 
cholera  bacillus  are  no  greater  than  between  the  hog-cholera  bacilli  of 
widely  varying  x>athogenic  power  which  I have  thus  far  investigated. 
This  fact  does  not  of  course  x^rove  it  to  be  identical  with  Bacillus 
cholerce  suiSj  but  the  presumx)tion  is  strongly  in  favor  of  a close  Relation- 
ship. The  points  of  resemblance  include  form,  motility,  growth  on  the 
various  culture  media,  including  the  fermentation  tube,  staining  reac- 
tions, and  pathogenic  action.  The  only  x^oints  of  difference  are  feebler 
pathogenic  action  and  a tendency  to  a membranous  growth  on  agar, 
which  tendency,  however,  is  not  x)ronounced. 

Granted  the  close  relationship  of  this  bacillus  with  the  badllus  of 
hog  cholera,  it  is  not  safe  to  infer  tliat  abortion  in  mares  stands  in  a 
causal  relation  to  hog  cholera  or  the  reverse,  and  yet  such  relation  is 
by  no  means  disxH’oved  by  the  foregoing  investigations.  All  that  we 
may  safely  affirm  is  that  there  is  evidently  a wide  distribution  of  ba(‘- 
teria  closely  related  to  the  hog-cholera  bacillus,  including  such  bacteria 
as  B.  enteriditis  Gartner,  B.  typhi  murium  Lofller,  and  the  bacillus  un- 
der discussion.  This  xmssible  relationshix)  brings  u])  the  important 
question  whether  certain  specific  infectious  diseases  of  any  given  si)c- 
cies  of  domesticated  animals  may  ax^x^^^^^'  ii*  other  sx)e(aes,  but  nn- 
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(Icr  a different  form,  and  therefore  only  identilialde  by  a study  of  tlie 
bmderia  or  other  microorganisms  whicli  ])rodiice  them.  May  we,  in 
other  words,  have  diseases  among  domesticated  animals  known  under 
different  names  and  yet  due  to  the  same  cause'?  Pending  the  solution 
of  such  problems  by  a thorough  investigation  of  all  communicable  dis- 
eases among  domesticated  species  and  species  of  wild  animals  coming 
in  contact  with  them,  we  would  urge  owners  and  breeders  of  animals 
not  to  take  it  for  granted  that  diseases,  even  among  different  species 
of  animals,  are  necessarily  different  until  such  has  been  demonstrated 
to  be  the  case  by  investigation.  In  other  words,  the  indiscriminate 
mingling  of  sick  and  healthy  animals  may  be  really  more  dangerous 
than  we  are  in  the  habit  of  regarding  it. 

The  results  of  this  investigation  may  be  briefly  summarized  as  fol- 
lows : 

1.  The  discovery  of  a pathogenic  bacillus  in  the  vagina  of  a mare 
soon  after  abortion. 

2.  The  very  close  relationship  between  this  bacillus  and  the  hog- 
cholera  bacillus. 

3.  The  production  of  a vslight  discharge  by  the  injection  of  cultures 
into  the  vagina  of  a pregnant  mare  and  two  pregnant  cows. 

4.  The  absence  of  this  bacillus  from  the  genital  passages  of  one  preg- 
nant and  four  non-pregnant  mares. 


V 


SOME  EXPERIMENTAL  OBSERVATIONS  ON  THE  PRESENCE  OF  TUBER- 
CLE BACILLI  IN  THE  MILK  OE  TUBERCULOUS  COWS  WHEN  THE 
UDDER  IS  NOT  VISIBLY  DISEASED. 


By  Theobald  Smith  and  E.  C.  Schroeder, 


Tlic  possible  dangers  to  heal tli  arising  from  the  consumption  of  meat 
and  milk  from  tuberculous  cattle  were  discussed  by  one  of  us  in  a 
former  report,*  and  the  state  of  the  subject  summarized  from  the  re- 
sults of  experiments  made  by  various  observers  up  to  that  time.  Since 
then  a small  number  of  milch  cows  which  were  affected  with  this  dis- 
ease have  come  under  observation  in  the  District  of  Columbia.  It  was 
deemed  advisable  to  take  up  this  subject  and  determine  if  jiossible  the 
extent  of  milk  infection  and  its  relation  to  the  general  condition  of  the 
animal.  Only  a small  number  of  cases  have  been  experimented  on, 
but  the  hicts  are  published  now,  inasmuch  as  they  have  accumulated 
very  slowly  and  are  not  likely  to  be  collected  any  more  rapidly  in  the 
future. 

The  tuberculous  animals  were  taken  to  the  Veterinary  Experiment 
Station  where  they  were  in  charge  of  F.  L.  Kilborne,  B.  V.  S.,  to  whom 
we  are  indebted  for  some  of  the  clinical  notes.  The  two  cases  reported 
first  have  been  already  briefly  referred  to  in  a former  report.!  To  de- 
termine the  presence  or  absence  of  tubercle  bacilli  a certain  quantity 
of  milk,  in  the  later  cases  centrifugalized,  was  injected  directly  into 
the  abdomen  of  guinea-pigs.  These  were  kept  under  observation  a 
certain  length  of  time  before  being  killed  for  examination. 

No.  155,  Jersey  cow,  seven  years  old,  from  a large  herd  in  the  Dis- 
trict of  Columbia.  Tuberculosis  diagnosed,  and  the  animal  transferred 
to  the  Experiment  Station  February  28, 1891. 

There  was  at  this  time  some  emaciation,  which  became  more  marked 
in  the  following  months.  The  animal  lived  until  JTiine  24,  on  which 
day  she  was  found  lying  down  in  an  insensible  condition,  and  was 
dispatched  by  a blow  on  the  head.  At  the  autopsy  advanced  caseous 
masses  were  found  in  both  lungs  as  well  as  in  the  bronchial  and  medi- 
astinal glands,  which  were  enormously  enlarged. 
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*Eeport  of  the  Secretary  of  A{;aicBltnre  for  1880,  p.  104. 
t Report  of  the  Secretary  of  Agriculture  for  1801,  p.  135. 
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Guiuea-pigs  were  inoculated  as  follows: 


No.  of 
auiiiml. 

Weight. 

Quantity 
of  milk 
injected. 

Date  of 
injection. 

When 

killed. 

Weight 

wluu 

killed. 

Eemarks. 

1 

Ounces. 

14.5 

0 0. 

7 

1891. 
Mar.  18 

1891. 
May  12 

Ounces. 

20 

No  tuberculosis. 

2 (male) 

1^ 

7 

..  - do 

July  29 

33 

Do. 

5 (female) . . . 

11 

5 

Apr.  4 

...do  .... 

20 

No  tuberculosis;  animal  nursing  one 

6 (female) . . . 
9 (female) 

12.5 

5 

. . .do 

...  do 

25 

No  tuberculosis. 

7 

J une  22 

Oct.  10 

27 

T ubcrculosis. 

10 

24 

7 

...do.... 

30 

No  tuberculosis. 

This  table  shows  the  absence  of  tuberculosis  in  all  but  one  case, 
which  had  been  inoculated  with  milk  (together  with  one  other)  only  two 
days  before  the  cow  was  in  a dying  condition,  and  when  the  secretion 
had  nearly  ceased. 

The  tuberculous  lesions  in  this  guinea-pig  are  of  interest.  The  an- 
terior mediastinal  glands  at  the  root  of  the  thorax  were  quite  large 
and  contained  calcareous  foci.  There  were  a small  number  of  sub- 
pleural  tubercles.  The  spleen,  though  not  much  enlarged,  contained 
bunches  of  tubercles  projecting  slightly  above  the  surface,  and  giving 
the  organ  a nodular  appearance.  A few  necrotic  foci  were  found  in  the 
liver.  The  guinea-pig  was  quite  large  and  fat  when  killed,  and  no  one 
would  have  suspected  tubercular  infection. 

These  inoculations  show  that  even  though  the  cow  was  emaciated 
the  milk  did  not  contain  tubercle  bacilli  until  shortly  before  death,  and 
even  then  only  one  out  of  two  inoculated  guinea-pigs  became  infected. 

Nfo.  15G,  Jersey  cow  8 or  9 years  old,  from  the  same  herd  as  No.  155. 
Tuberculosis  diagnosed  February  28,  1891,  and  the  cow  transferred  to 
the  experiment  station  on  this  clay.  Emaciation  had  already  set  in 
and  continued,  so  that  at  the  time  of  her  death,  June  5, 1891,  she  was  a 
mere  skeleton. 

There  were  extensive  tuberculous  growths  on  the  omentum  and  in 
the  peritoneum  covering  the  paunch,  the  diaphragm,  the  abdominal 
walls,  the  spleen,  kidneys  and  liver.  The  mesenteric,  portal,  and  renal 
glands  were  transformed  more  or  less  into  caseous  masses.  Of  the  ab- 
dominal organs  there  were  tuberculous  foci  in  the  liver  and  the  kid- 
neys. Those  in  the  kidneys  were  few  in  number  and  calcified.  The 
Fallopian  tubes  and  the  lining  membrane  of  the  uterus  contained  very 
extensive  cheesy  deposits.  In  the  thorax,  the  lungs  were  very  exten- 
sively involved  in  tuberculosis,  similarly  all  the  lymph  glands  and  the 
costal  and  pulmonary  pleura.  There  were  large  deposits  on  the  epi- 
cardium.  The  infection  of  the  glands  in  the  muscular  tissue  was  not 
specially  searched  for.  It  should  be  mentioned,  however,  that  there 
were  no  enlarged  glands  visible  in  any  portion  of  the  body,  and  that 
the  axillary  glands  were  normal.  The  udder  was  free  from  all  changes 
visible  to  the  naked  eye. 
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Only  four  guinea-pigs  were  inoculated  with  the  milk  of  this  cow. 


No.  of  pig. 

Weight. 

Date  of 
injection. 

(liiantity 

injected. 

When 

killed. 

Weight 

Avlien 

killed. 

i liemarks. 

! 

3 (female)  

Ovnces. 
] 2.  25 

Mar.  18 

. ..  do 

ca 

7 

May  12 
Jnlj'  29 
J uly  29 

. . . do. . . . 

Ounces. 
14  ' 
*1G  1 
23  I 
27  1 

' N’o  tuberculosis. 
Do. 

Do. 

Do. 

4 ( fern  ale)  ......  

13.  25 

7 

7 '(male) 

9.  50 

Apr.  4 
...  do 

5 

8 (male) 

12:25 

5 

*Kursing  three  young. 


The  milk  from  these  cows  was  used  to  feed  two  pigs  as  long  as 
it  lasted.  This  was  done  by  Dr.  Kilborne,  who  has  furnished  the  fol- 
lowing notes  concerning  the  feeding  : 

Fig  No.  489. — Female,  2 months  old  on  April  16,  1891;  weighed  14  pounds. 

Pig  No.  490. — Female,  2 months  old  on  April  16,  1891;  weighed  16^  pounds. 

On  April  16  the  feeding  was  hegnn.  Each  pig  received  daily  about  1 gallon  of 
milk  in  two  meals  until  May,  when  the  ([uantity  began  to  decrease.  On  June  5,  No. 
156  died  and  No.  155  furnished  about  1 qmtrt  daily  until  June  20,  when  the  milk 
gave  out. 

Both  pigs  were  killed  July  29,  1891.  At  this  time  No.  489  weighed  63  pounds,  and 
No.  490  78  pounds.  Both  were  in  excellent  condition  and  the  organs  free  from 
disease. 

No.  233,  Jersey  cow,  7 years  old.  Tuberculosis  diagnosed,  and  the 
animal  sent  to  the  Experiment  Station  August  31, 1892.  At  tiiis  time 
she  was  quite  thin  and  coughed  more  or  less.  Enlargement  of  sub- 
cutaneous lymphatics  not  discoverable. 

Up  to  October  5 she  was  milked  once  a day,  and  on  this  day  she 
gave  only  about  a pint.  She  was  failing  rapidly,  and  on  October  11 
she  was  found  dead. 

At  the  autopsy  tuberculous  processes  were  observed  in  the  following 
organs  and  localities  : 

In  the  cortex  of  one  lymph  gland  behind  udder  a few  quite  small 
tubercles  with  yellowish  center.  The  omentum  over  j^aunch  studded 
with  a large  number  of  confluent  tubercles;  similarly  the  abdominal 
surface  of  the  diaphragm.  The  capsule  of  liver  and  spleen  was  stud- 
ded with  tubercles,  but  the  parenchyma  of  both  organs  was  fi  ee.  Tlie 
mesenteric  and  portal  glands  extensively  necrosed.  Througli  the  ])ar- 
enchyma  of  kidneys  were  disseminated  cheesy  tubercles  from  1 to  2 
inches  apart,  and  about  one-eighth  inch  in  diameter. 

Extensive  tuberculous  disease  of  the  Ealloi)ian  tubes  and  ovaries,  as 
well  as  of  tlie  mucous  membrane  of  the  uterine  horns. 

In  the  thorax  the  anterior  and  |)osterior  mediastinal  glands,  as  well 
as  the  bronchial  glands,  are  greatly  enlarged  and  converted  in  ])art 
into  caseous  masses.  Through  the  i)arenchynia  of  both  lungs  ai(‘.  dis- 
seminated caseous  foci  of  various  sizes,  while  the  small  lobes  of  the 
right  lung  (cej)halic  and  ventral  lobes)  are  c.omi)letely  transformed 
into  caseous  masses.  The  pleura  over  these  lobes  is  thickly  studded 
with  tubercles. 
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The  milk  was  tested  a short  time  before  the  death  of  the  animal,  and 
althou"h  the  udder  contained,  so  far  as  the  naked  eye  could  tell,  no  foci 
of  disease,  the  secretion  contained  tubercle  bacilli,  as  the  following'  table 
demonstrates : 


No.  of 
guinea- 
pig- 


AVeight. 


Date  of  injection. 


t^nantity 
of  milk. 


Wlien  killed. 


Wei  "lit  when 
killed. 


Iteniarks. 


Founds.  1892. 


CC. 


1892. 


Pounds. 


302 

1.25 

1 Oct.  4. 

303 

1.18 

....do 

304 

1.18 

. . . do 

305 

1.5 

do 

306 

0.95 

....do  .. 

309 

1.37 

Oct.  8. 

310 

1.5 

do  . . 

311 

1. 18 

do  .. 

312 

1.5 

do  .. 

313 

1.43 

do  .. 

5 

5 

Dec.  24. 

....do  

5 

do 

5 

....do  

5 

do 

5 

do 

5 

...  do 

5 

...do  

5 

....do  

5 

do 

1.  343 
1.343 
1.2.0 
1.314 
1.047 
1.25 
1. 156 

0. 953 
1.375 

1.  265 


No  tuberculo.si3. 
Do. 

Tuherculosia. 

Do. 

Do 

Do 

Do. 

Do. 

Do. 

Do. 


Note. — Nos.  302  to  306,  inclusive,  received  milk  from  left  forequarter  only.  Only  about  50  cc.  could 
be  drawn  at  the  time.  No.s.  309  to  313,  inclusive,  received  milk  from  the  other  quarters  mixed. 


Of  the  first  five  cases  three  Avere  found  tuberculous.  Of  the  second 
lot  of  five  all  were  tuberculous.  The  first  set  had  been  inoculated  AAuth 
milk  draAAUi  from  the  udder  seven  days  before  death;  the  second  set 
with  milk  drawn  only  three  days  before  death.  There  was,  therefore, 
a distinct  increase  in  the  number  of  bacilli  in  the  milk  as  death  ax>- 
jiroached.  That  the  animal  was  perhaps  going  through  the  earliest 
stages  of  an  acute  generalized miliary  tuberculosis  affecting  the  udder 
as  well  as  the  other  organs  of  the  body  Avas  suggested  in  the  micro- 
sco})ic  examination  of  a fresh  section  of  liver  tissue,  in  which  a group 
of  three  giant  cells  came  clearly  into  vieAv.  Sections  of  hardened  tissue 
have  not  been  examined. 

As  to  the  character  of  the  tuberculosis  affecting  the  guinea-pigs  the 
following  general  remarks  Avill  suffice: 

1.  Marked  enlargement  of  the  lymph  glands  of  abdomen,  especially 
the  one  behind  (or  dorsad  of)  the  stomach,  and  of  those  at  root  of  tho- 
rax (anterior  mediastinal). 

2.  Puriform,  semi-fluid**condition  of  the  contents  of  these  glands  ex- 
cepting in  one  case  in  which  they  were  still  firm. 

3.  In  two  cases  the  subcutaneous  glands  Avere  affected. 

4.  Marked  nodular  condition  of  the  spleen  owing  to  agglomerations  ol 
tubercles  withiii  its  substance. 

5.  Lines  of  retraction  of  the  convex  surface  of  the  liver  Avith  very 
feAV  distinctly  tuberculous  lesions. 

6.  Tubercles  of  the  omentum  in  several  cases. 

No.  234,  Jersey  coav  from  the  same  herd  as  No.  233.  Sent  to  the  Ex- 
periment Station  August  31,  1892,  AAuth  the  latter.  Tuberculosis  sus- 
Itected  from  physical  signs.  Positive  reaction  with  tuberculin  at  two 
ditterent  times.  She  was  killed  Eebruary  6,  1893,  in  a condition  of 
marked  emaciation.  Of  the  autopsy  notes,  the  following  may  be 
quoted : 

Udder,  together  with  Ij^mph  glands,  normal. 

In  the  thorax,  the  caudal  half  of  both  principal  lobes  firm,  nodular  to  the  touch. 
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On  section  tuLcrcnlous  foci  of  various  dirneusions  from  miliary  tubercles  up  to  case- 
ous foci  fully  three-fourths  of  an  inch  in  diameter.  The  bronchi  coutain  an  abundance 
ofmuco-pus.  Scattered  masses  of  tubercles  on  the  pleura  of  the  diseased  areas  and 
on  corresponding  costal  pleura.  Bronchial  and  mediastinal  glands  very  large  with 
caseous  contents. 

In  abdomen  the  mesenteric  glands  are  very  large  and  transformed  into  caseous 
masses  which  contaiji  calcareous  particles.  In  the  capsule  of  the  liver  three  cheesy 
nodules  as  large  as  j>eas.  Parenchyma  of  this  organ  as  well  as  of  spleen  and  kidney 
free  from  tuberculosis,  although  the  gland  at  the  hilus  of  the  latter  is  enlarged  and 
partly  caseous. 

The  milk  from  this  cow  was  ceiitrifugalized  before  injection  into 
guinea-pigs.  The  small  Litten  hand-centrifugal  machine  was  used  for 
this  purpose.  According  to  Scheurlen*  bacteria  do  not  behave  alike 
under  the  influence  of  this  process.  Anthrax  bacilli  and  their  spores, 
the  bacilli  of  typhoid  fever  and  Asiatic  cholera,  gather  in  the  cream, 
while  tubercle  bacilli  are  thrown  down.  In  the  same  way  tubercle 
bacilli  tend  to  settle  when  milk  is  allowed  to  stand  for  some  time  in 
the  refrigerator.  Basing  our  procedure  on  these  determinations  Ave  re- 
tained the  milk  in  the  bottom  of  the  tubes  after  centrifugalizing  and 
rejected  the  rest*.  The  glass  tubes  Avhich  were  to  hold  the  milk  during 
centrifugalizing  were  sterilized  dry  beforehand.  The  milk  draAvn  as 
heretofore  directly  into  cotton-plugged,  sterilized  O-ouuce  wide-mouthed 
bottles,  was  distributed  into  the  four  tubes  of  the  centrifugal  machine 
and  revolved  for  forty-five  minutes  at  a rate  of  1200  revolutions  per 
minute.  The  milk  and  cream  at  the  surface  was  then  carefullj^  Avitli- 
drawn  with  a sterile  ])ipette  and  about  0.5  cc.  in  the  bottom  retained. 

The  following  table  gives  in  brief  the  experimental  inoculations  with 
the  milk  from  No.  231 : 


No.  of 
guinea- 
pig- 

Weiglit. 

Date  of 
injection. 

Quan- 
tity in- 
jected. 

Centrifu- 

galized 

from. 

Guinea- 

pig 

killed. 

Weight 

when 

killed. 

Hem  arks. 

Pounds. 

CC. 

CC. 

1893. 

Pounds. 

3.59 

Dec.  23,1892 

1 

40 

Mar.  25 

No  tuherculosis. 

3.55 

1.06 

Dec.  24, 1892 

6 1 

AC\) 

Mar.  10 

' ’i.ii 

Do. 

362 

1.09 

Dec.  28,1892 

4.5^ 

4U< 

. . .do 

1.06 

Do. 

360 

1 

Jan.  10,1893 

5.5P 

QaS 

April  13 

1.5 

Do. 

361 

1.5 

....do  

6 ( 

Ov< 

..  .do 

1.28 

Do. 

263 

1.125 

Jan.  11,1893 

5.5? 

1 

...  do 

1.28 

Do. 

264 

do 

5,  5*1^ 

1UU\ 

. . .do  .... 

Found  dead  of  pneumonia  5 days 

\ 

after  inotuilalion. 

272 

1.125 

Jan.  28, 1893 

6 ? 

..  .do 

1.25 

No  tuberculosis. 

373 

1 

do 

0 ^ 

...do  .... 

0.  93 

Do. 

111  almost  every  case  the  milk  was  alloAved  to  stand  over  night  in  the 
ice  chest,  and  only  the  lower  strata  centrifugalized.  In  this  way  both 
sedimentation  and  centritugalizing  came  into  play.  Granted  that  the 
latter  process  acts  as  determined  by  Scheurlen,  the  milk  of  this  cow, 
even  in  the  far  advanced  stage  of  tuberculosis,  was  ifee  from  tubercle 


* Ueber  die  Wirkmig  des  Centrifiigiroiis  auf  Bakterienaiispoiisioiion  bcsoiidcrs  :nif 
die  Bcnrtbeiluiig  dor  Baktericu  iu  dor  Milcb.  Aibeiton  uus  dem  Kaiscil.  Goaund- 
heitsamte,  vii,  18‘Jl,  2G0. 
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bacilli.  Cover-glass  preparations  of  the  sediment,  prepared  January  28, 
were  carefully  examined  for  tubercle  bacilli,  but  only  a small  number 
of  multinuclear  leucocytes  were  detected. 

Cow  JS^o.  303. — The  milk  from  this  animal  was  tested  but  once.  On 
December  8,  1802,  CO  cc.  was  centrifugalized  for  thii’ty  minutes.  In  a 
little  of  the  sediment  stained,  multinuclear  leucocytes  were  detected, 
but  no  tubercle  badlli;  C cc.  of  the  milk  in  the  bottom  of  the  tubes 
was  injected  into  the  abdominal  cavity  of  guinea-pig  ISTo.  350.  It  was 
killed  with  chloroform  March  25,  1803,  and  found  healthy. 

The  cow  was  killed  March  18,  1803,  a little  more  than  three  months 
after  the  milk  was  tested.  Tuberculous  foci  partly  caseous,  partly  cal- 
careous, were  found  in  the  lymphatic  glands  behind  the  udder  5 about 
half  a dozen  tuberculous  foci  in  the  lungs,  one  as  large  as  a hen’s 
egg.  The  bronchial,  mediastinal,  mesenteric  and  portal  lymph  glands 
contained  tuberculous  masses.  ' 

Cow  No.  314. — The  milk  of  this  animal  was  tested  at  the  same  time. 
The  guinea-pig  inoculated  with  6 cc.  of  centrifugalized  milk  was  killed 
with  the  preceding,  three  and  one-half  months  after  the  inoculation, 
and  a little  grayish,  pneumonic  infiltration  of  one  lung  discovered. 
Tuberculosis  not  detected. 

The  cow  Avas  killed  March  18,  1893.  The  udder  and  corresponding 
lymph  glands  were  free  from  disease.  Tuberculosis  of  the  lungs  was 
present  in  the  form  of  several  foci,  one  4 by  2J  inches  in  size.  The 
bronchial  and  mediastinal  glands  were  considerably  involved  ; the  por- 
tal and  mesenteric  glands  only  slightly  so. 

The  facts  thus  far  obtained  may  be  most  conveniently  put  into  the 
form  of  a table  in  which  the  period  of  injection  of  the  milk  is  outlined 
by  the  last  negative  and  first  positive  results  : 


No.  of 
cow. 

Tubercle  bacilli 
present. 

' Tubercle  bacilli 
absent. 

Condition  at  autopsy  of — 

Condition  of  animal 
at  time  of  death. 

Udder. 

Udder  glands. 

155 

156 

233 

234 
303 
314 

2 clays  before 
death. 

2h  months  before 
"death. 

2 months  before 
d(  ath. 

Normal 

do 

(?) 

(?) 

Slight  infection. . . 
Normal 

Tuberculosis  very 
extensive. 

Do. 

Do. 

Do. 

Tuberculosis  mod- 
erate. 

Do. 

6 days  before 
death. 

do 

9 days  before 
death. 

months  before 
killed. 

clo 

....do 

do 

Tuberculous 

do 

Normal 

These  determinations  show,  as  was  suggested  in  the  article  referred 
to  above,  that  if  a rigid  inspection  of  all  dairy  herds  be  enforced  so  that 
all  animals  showing  any  aflection  whatever  of  the  udder,  or  any  emacia- 
tion, could  be  at  once  removed  from  the  herd  and  the  milk  condemned,* 
perhaps  most  of  the  infected  milk  would  be  thereby  excluded.  This  in- 
spection does  not  settle  the  serious  question  of  bovine  tuberculosis  in 


*Tliis  should  he  done  even  if  the  reaction  with  tuberculin  proves  negative, 
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its  relation  to  liuuian  liealtli.  It  would,  liowever,  be  a great  stride 
t(»\vard  the  settlement  ot  tliis  question,  i^ending  a.  more  aceurate  deter- 
mination of*  the  extent  of  the  disease.  The  use  of  tubereulin  and  the 
more  eareful  examination  of  the  organs  at  the  abattoirs  in  Europe  is 
revealing  a much  higher  percentage  of  tuberculous  cattle  than  had  been 
heretofore  even  suspected,  and  we  shall  soon  be  prepared  to  publish 
additional  interesting  facts  and  deductions  bearing  on  this  important 
matter. 


ADDITIONAL  OBSERVATIONS  ON  TEXAS  CATTLE  FEVER. 


By  Theobald  Smith,  F.  L.  Kilborne,  and  E.  C.  Sciiroeder. 


ON  THE  INDEFINITE  PERSISTENCE  OF  THE  TEXAS-FEYER  PARASITE 
IN  THE  BLOOD  OF  SOUTHERN  CATTLE. 

Since  the  preparation  of  Bulletin  No.  1 of  the  Bureau  of  Animal  In- 
dustry on  Texas  cattle  fever,  several  additional  facts  have  been  discov- 
ered concerning  the  peculiar  nature  of  this  disease  which  we  deem  of 
sufficient  importance  to  place  on  record. 

In  the  bulletin  referred  to  (p.  119)  it  was  shown  that^the  blood  of 
Southern  (North  Carolina)  cattle  contained  the  micro-parasite  of  the 
disease  some  time  after  such  cattle  had  left  the  xiermanently  infected 
territory,  and  after  they  had  been  rid  of  cattle  ticks.  In  the  final 
exxTeriment  recorded,  the  blood  of  a Southern  cow  (No.  214)  was  still  ca- 
pable of  producing  disease  in  natives  when  injected  into  a jugular  vein 
seventy-four  days  after  the  animal  had  left  the  iiermanently  infected 
territory,  and  about  fifty  days  after  the  last  ticks  had  been  removed. 

In  continuation  of  the  same  investigations  another  native  (No.  211) 
was  inoculated  with  the  blood  of  the  same  Southern  cow  (No.  214)  on 
October  13,  1892,  or  one  hundred  and  eight  days  after  the  latter 
had  left  North  Carolina  pastures.  The  native  was  a tuberculous  cow 
in  fairly  good  condition.  An  enormously  enlarged  lymphatic  gland 
was  situated  behind  the  angle  of  the  lower  jaw.  The  inoculation 
was  made  as  in  previous  cases,  the  blood  being  drawn  from  the  jug- 
ular of  No.  214  with  a large  hypodermic  syringe  and  injected  directly 
into  the  jugular  vein  of  No.  211.  The  following  table  and  notes  give 
the  subsequent  history  of  this  case: 


No.  211. 


Number  of  red 
corpuscles. 

Parasites  iu  red  corpuscles. 

Date. 

In  fresh  prepa- 
rations. 

Dried  and 
stained. 

Eemarks. 

Oct.  13,1892 

■3,678,500  (white 
7,142). 

5 percent  bright 
bodies ; size 
variable; 
some  motile. 

None 

Jersey  heifer,  2 years  old,  re- 
ceived April  20,  1892.*  affected 
1 with  tuberculosis;  has  a large 
gland  behind  lower  jaw  on  left 
1 side;  expiration  and  inspira- 
! tion  accompanied  by  a grunt- 
j ing  sound;  expiration  much 
1 prolonged.  Receives  into  left 
j jugular  28  cc.  (2  syriiigefuls) 
of  fresh  blood  draw  n directly 
1 from  COW' No.  214. 

67 


68 


MISCELLANEOUS  INVESTIGATIONS. 


No.  211. — Continued. 


Dates. 


Oct.  18,1892 


Oct.  22,1892 


Oct.  24,1892 


Oct.  25,1892 


Oct.  27,1892 


Is  umber  of  red 
corpuscles. 


5,250,000  (white 
13,750). 


4,  304875  (white 
4,875). 


2,677,000  (white 
5,555). 


Parasites  iu  red  corimscles. 


lu  fresh  prepa- 
rations. 


15  to  20  percent 
hriglit  bodies 
up  to  in 
diameter;  4 or 
5 in  some  cor- 
puscles. 

About  3 per 
cent  large  par- 
asites ; s o m e 
change  their 
outline. 

Many  bright 
bodies ; 1 to  2 
per  cent  large 
parasites; 
many  in  iiairs 
and  pyriform. 

5 to  10  per  cent 
brighii  bodies; 
large  para- 
sites very 
scarce. 


Dried  and 
stained. 


Eemarks. 


hTone. 


Both  paired  and 
single  para- 
sites. 


Same  as  in  fresh  j Appetite  partly  lost, 
preparations. 


None. 


Befnses  all  food;  lies  down 
most  of  the  time;  losing 
flesh  rapidly. 


Found  dead  this  morning;  no 
hsemoglobinuria  observed  dur- 
ing the  feA'er,  although  the 
animal  was  carefully  watched. 


The  temperature  of  this  animal  began  to  rise  October  14,  reaching  its  highest  point  (105.8)  October  18. 


AUTOPSY  NOTES. 

Animal  in  good  condition  as  regards  fat.  Weighs  about  550  pounds.  Hmmorrhagic 
discoloration  of  the  left  superficial. iugular  vein  extending  from  the  place  of  injection 
to  the  root  of  the  neck  and  toward  the  head.  On  tlie  left  side,  resting  against  the 
larynx,  a fluctuating  gland  fully  4 inches  in  diameter.  It  is  readily  dissected  out, 
and  when  incised  the  thickened  capsule  is  found  to  inclose  a turbid  fluid  holding 
caseous  masses  in  suspension.  Near  this  gland  is  a smaller  one  with  contents  com- 
pletely caseous. 

Heart. — Usual  ecchyraosis  under  epicardi  urn  and  under  endocardium  of  loft  ventricle. 
Both  ventricles  contain  dark  coagula  of  moderate  size.  Parenchymatous  changes  of 
heart  muscle  very  slight.  Lungs  not  collapsed.  Subpleural  emphysema  over  por- 
tions of  smaller  anterior  lobes,  Eed  hepatization  of  a portion  of  the  right  ventral, 
of  a contiguous  iiortion  of  the  right  principal,  and  of  the  entire  azygos  lobe.  The 
two  first-mentioned  lobes  are  interspersed  with  small  necrotic  foci.  The  whole  emits 
an  offensive  odor.  The  portion  of  diaphragm  nearest  the  hepatized  azygos  lobe  is 
sprinkled  Avith  hemorrhages.  The  lung  contains  some  tuberculous  foci  as  follows: 
A soft  cheesy  mass,  1 inch  in  diameter,  in  the  left  cephalic,  a similar  one  in  the 
right  principal  lobe,  and  a smaller  one  iu  the  hepatized  region  of  the  right  ventral 
lobe.  Bronchi  of  hepatized  regions  intensely  dark  red;  occasionally  clumps  of  yel- 
lowish masses  encountered.  The  pneumonia  is  probably  duo  to  a recent  discharge 
of  a caseous  mass  into  a bronchus,  resulting  in  aspiration  pneumonia  of  a septic 
character. 

Spleoi. — Weighs  5|  pounds,  25  inches  long,  8 wide,  and  1|  thick.  More  or  less  ex- 
travasation of  blood  from  vessels  of  capsule.  Usual  markings  of  pulp  effaced  by  the 
great  engorgement  with  blood  corpuscles. 

JAver. — Weighs  14|^  pounds  without  gall  bladder.  Color  paler  than  normal.  The 
surface  sprinkled  with  closel.y  set  irregular  grayish  spots  about  J mm.  in  diameter. 
On  section  the  liver  presents  a decidedly  yellowish  aiipearance.  Much  thick  blood 
flows  from  hepatic  vessels,  'flie  gra,yish  ])oints  not  visible  on  the  (uit  surface.  In 
fresh  sections  occasional  areas  of  bib;  stasis  noticed  and  much  fatty  degeneration  of 
the  parenchyma.  Intracellular  jiignient  abundant. 

JSile.^ — (8  ounces)  is  very  highly  charged  Avith  flakes,  so  that  it  scarcely  flows. 
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Kidneys. — Much  paler  than  normal.  On  tlie  surface  asm  all  numher  of  grayish  spots 
corresponding  on  section  to  grayish  cylindrical  lines  passing  through  the  cortex  and 
indicative  of  fatty  changes.  Similar  radial  lines  on  pyramidal  portion  correspond- 
ing to  tubules  lilled  with  fat  globules.  Much  i)igment  in  the  form  of  granules  up 
to  0.5/z  ill  diameter  in  the  epithelium  of  cortex  and  medulla.  Papillie  more  or  less 
reddened  and  the  inclosing  calices  are  ecchymosed. 

Urine. — Pale  yellow;  contains  a trace  of  albumen. 

Digestive  tract. — Slight  bluish-pink  discoloration  of  mucosa  of  fourth  stomach. 
Mucosa  of  small  intestines  pale  and  covered  with  a pasty,  bile-stained  layer  of  des- 
quamated epithelium. 

Uterus. — Contains  a foetus  10  inches  long. 

The  number  of  infected  corpuscles  was  quite  small  at  this  stage  of  the  disease. 
Ill  the  capillary  blood  from  the  heart  none  were  seen.  In  the  liver  and  spleen  only 
a few  were  detected.  In  kidney  preparations  from  1 to  2 per  cent  were  present. 
They  are  large,  roundish,  mainly  single.  A small  number  of  tinted  macrocytes  are 
present  in  the  various  organs. 

The  following  case  is  of  unusual  interest,  for  it  demonstrates  that 
the  Texas  fever  parasite  may  remain  an  indefinite  length  of  time  in  the 
blood  of  insusceptible  animals. 

No.  113,  a cow  brought  from  North  Carolina  in  September  of  1889, 
and  at  tliat  time  years  old,  has  been  kept  on  the  Station  since  that 
time.  She  has  not  been  exposed  in  fields  infected  with  ticks  or  Soutli- 
ern  cattle  or  sick  native  cattle.  She  has,  in  other  words,  not  come  in 
contact  with  the  Texas  fever  infection  in  any  way. 

On  October  29,  1892,  a native  cow.  No.  235,  which  had  been  on  the 
Station  during  the  past  two  years,  was  inoculated  witli  the  biood  of 
No.  113  in  the  way  indicated  in  the  preceding  case.  A syringeful  of 
blood  (14  cc.)  was  witlidrawn  from  a jugular  vein  of  No.  113  and  in- 
jected at  once  into  a jugular  of  No.  235.  This  was  repeated,  hence  the 
latter  animal  received  28  cc.  in  order  that  the  experiment  might  be  a 
precise  parallel  to  similar  ones  made  earlier  in  the  season. « The  fol- 
lowing tabulated  record  demonstrates  the  presence  of  Texas  fever; 

No.  235. 


Parasites  in  red  corpuscles. 


Condition  of  red  corpuscles. 


Date. 


Xumbcr  of  red 
corpuscles. 


In  fresh  prep- 
arations. 


Dried  and  stained. 


In  fresh  prep- 
arations. 


Dried  and  stained. 


Oct.  29,1892 
Nov.  9,1892 

Nov  12,1892 

Nov.  14,1892 
Nov.  19,1892 

Nov.  30, 1892 


6.375.000  (white 

10,000). 

5.050.000  (white 
6,250). 

3,815,555  (white 
7,700). 

4,257, .500  (white 
7,500). 

5.575.000  (white 

10,000). 


4,700,000  (white 
18,750). 


Some  bright 
bodies. 

Negative 


A few  bright 
bodies. 

do 

do 


(Preparation 

poor.) 


None 

Several  irregular 
and  one  pair  py- 
liforiiiiiarasites. 

Several  parasites 
ofirregularout- 
line. 

None 

— do 


Negative 


Normal 
do  .. 


do 


— do 

5 to  10  percent 
in  ac  rocytes 
up  to  8fA  in  di- 
ameter. 

A few  macro- 
cytes. 


Slight  variation 
in  size. 

Do. 


Normal. 


Do. 

Same  as  in  fresh 
prepai’ations. 


A few  macro- 
cytes. 


Note. — The  temperature  in  this  case  was  high  from  November  6 to  November  13. 
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As  a parallel  to  tlie  preceding  inoculation  the  following  may  be 
cited  here,  although  it  does  not  bear  directly  on  the  subject  under  dis- 
cussion: 

On  August  27,  1892,  defibrinated  blood  from  a case  of  Texas  fever* 
collected  with  all  precautions  necessary  in  bacteriological  work,  was 
drawn  up  into  sterile  pipettes  and  some  placed  at  36°  C.,  others  in  a 
dark  receptacle  at  the  ordinary  temperature.  These  pii)ettes  remained 
undisturbed  until  November  3,  when  the  blood  was  withdrawn  from 
all  and  mixed  together,  making  about  7 cc.  It  was  free  from  bacteria. 
This  blood  was  injected  into  a jugular  vein  of  No.  236.  The  record 
below  shows  that  no  disease  was  produced.  The  blood  at  the  time  it 
was  drawn  and  after  a few  days’  standing  in  a cool  place  produced 
Texas  fever  in  four  cases  inoculated  therewith. f 

No.  236. — Cow,  5 years  old,  received  October  29,  1892,  from  Maryland. 


Dates. 

Number  of  red  corpuscles. 

Parasites  in  red  coi’puscles. 

In  fresh  preparations. 

Dried  and 
stained. 

Oct.  29,  1892 
Nov.  9,  1892 

(1,609,370  (white  10,937) 

6,737  500  (wliite  13,750) ' 

1 

Some  bright  bodies 

None. 

do 

Do. 

Nov.  14,  1892 

6,093,000  (white  6,666) * 

do 

Do. 

Nov.  19,  1892 

6 47ri  nOO  Kvliifft  7 .50(0 

do 

Do. 

! 

Note.— The  temperature  of  this  case  at  no  time  rose  above  102. T\ 


The  following  severe  case  of  Texas  fever,  followed  by  relapse,  was 
produced  in  midwinter  by  inoculation  with  blood  from  a North  Caro- 
lina cow: 

No.  237,  a native  cow,  5 years  old,  from  Prince  George  County,  Md., 
was  inoculated  January  12, 1893.  Twenty-eight  cc.  of  blood,  drawn  with 
a hypodermic  syringe  from  a jugular  vein  of  Nortli  Carolina  cow  No.  214, 
was  injected  directly  into  a jugular  vein  of  this  cow.  The  fever  ap- 
peared in  five  days,  and  the  destruction  of  tlie  red  blood  corpuscles  was 
well  under  way  on  the  seventh  day  after  inoculation,  as  the  table  below 
shows ; 

No.  237. 


Dates. 

Number  of  red 

Parasites  in  red  corpuscles. 

corpuscles. 

In  fresh  preparations. 

Dried  and  stained. 

Ilciuiarks. 

Jan.  10,  1893 
Jan. 12  1893 

5,962,.500  (white 
10,000). 

2 to  3 per  cent  bn  ght 
bodies. 

None 

Inject  ion  m.adoto-d.ay. 

Appetite  failing. 

January  26.  (lave 
birth  to  a calf  last 
jiiglit;  has  lost  con- 
siderable llesh  and 
is  v(>ry  weak. 

Jan.  19,  1893 

Jan.  21,  1893 
Jan.  25,  1893 

4, 287,. 500  (white 
10,000). 

3,561,600  (white 
42,465). 

2,314,000  (wliito 
4,271). 

A few  briglit  bodies ; 
l])cr  cent  amn‘b()i(l 
and  paired  parasites. 
Parasites  very  sc.ai-ce. 

do 

One  - h al f i)cr  cent 
largo,  single  and 
l)air(',d  i)arasites. 

Several  large,  ]>arasit(‘S 
in  eacli  ])re))aration. 

Vejy  few  parasites  ... 

* Eullctiii  No.  1,  p.  81.  t Jjoc.  fit. 
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No.  2:17. — Coiitinue<l. 


Dates. 

Nniaber  of  i-ed 
corpuscles. 

Parasites  in  n 

ed  corpuswlos. 

Eemarks. 

In  fresh  jn-eparatioiis. 

Dried  and  stained. 

Feb.  17.  1893 

1,851,300  (white 
4,054) 

1.033.000  (white 
1,515). 

1.246.000  (white 
6,350). 

2.170.000  (white 
6,154). 

None 

Some  periplieral  cocci. 

5 per  cent  peripheral 
cocci. 

|some  peripheral  cocci. 

Very  few  peripheral 
cocci. 

Relapse  beginning. 

Mar.  1,  1893 
Mar.  20, 1893 
Mar.  31, 1893 

Some  ])aleperii)heral 
bodies. 

((Some  briglit  bodies  .. 
<Some  i)ale  peripheral 
( bodies. 

A few  bright  bodies  . 

Note— The  temperature  in  this  case  remained  higli  (103.5-105.5)  almost  continuously  from  January 
17  to  January  25. 


ON  THE  PERSISTENCE  OF  THE  TEXAS-FEVER  PARASITE  IN  THE  BLOOD 
OF  INOCULATED  NATIVE  CATTLE. 

That  the  Texas-fever  parasite  might  persist  in  the  blood  of  suscep- 
tible cattle  long  after  recovery  from  the  disease  did  not  suggest  itself 
until  this  interesting  fact  Avas  accidentally  discovered. 

In  1891  several  animals  Axliich  had  been  inoculated  with  blood  from 
a case  of  Texas  fever  passed  through  a severe  attack  of  this  disease.* 
Two  of  these  were  reexposed  the  following  summer. 

Just  before  the  exjiosure  on  the  infected  pasture  the  customary 
blood  examination  was  made,  and  it  Avas  found  that  in  one  of  these  ani- 
mals the  Texas-feA^er  micro-parasite  Avas  present,  though  in  very  small 
numbers.  The  peculiar  pyriform  bodies  in  pairs  Avithin  the  red  cor- 
jiuscles  left  no  doubt  as  to  their  nature.  Inasmuch  as  this  animal 
had  not  been  exposed  to  the  infection  since  the  inoculation,  the  only 
conclusion  which  could  be  reached  was  that  the  micro-parasite  had 
j)ersisted  in  the  blood  since  last  fall.  This  persistence,  astonishing  in 
itself  at  the  time,  is  noAv  quite  in  harmony  Avith  the  long  life  of  the 
species  in  the  blood  of  Southern  cattle. 

Another  fact  of  interest  is  the  insusceptibility  on  the  second  expos- 
ure of  the  animal  in  AA^hich  the  micro-parasite  was  found.  The  other 
animal,Avhose  blood  on  microscopic  examination  no  longer  revealed  the 
micro-parasite,  Avas  not  insusceiAtible,  for  it  passed  through  a well- 
marked  but  mild  attack. 

ON  PREVENTIVE  INOCULATION. 

The  foregoing  observations  furnish  an  imi)ortant  basis  for  a rational 
method  of  protective  inoculation  Avith  reference  to  Northern  cattle 
about  to  enter  the  Southern  permanently  infected  territory.  We  have 
shown  in  the  foregoing  pages  and  in  the  bulletin  on  Texas  fcA^er  that 
the  blood  of  Southern  cattle  (Diitains  the  micro-parasite  of  Texas  fever 
an  indefinite  lengtli  of  time,  and  tliat  every  intravenous  inoculation 
Avith  such  blood  has  produced  the  disease  in  natives.  Moreover,  the 
disease  induced  by  a single  inoculation  of  su(*li  blood  is  by  no  means  so 

* Bulletin  No.  1,  pp.  80  JUKI  181;  also  Nos.  182  ami  185  in  the  appeudix. 
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fatal  as  the  natural  disease.  In  fact,  we  have  recorded  hut  one  death 
in  midsummer  due  to  inoculation.  A third  imi)ortan|;  consideration 
is  the  production  of  the  inoculation  disease  at  all  seasons,  even  in  mid- 
winter. 

Putting  these  facts  together  we  are  led  to  the  inference  that,  inas- 
much as  a well-marked  attack  of  Texas  fever  will  probably  protect  from 
a future  fatal  attacE,  the  first  attack  might  be  induced  artificially  in 
fall  or  winter  by  direct  inoculation.  In  other  words,  the  protective  in- 
oculation would  be  a real  attack  of  the  disease.  It  is  not  likely  that, 
even  in  older  cattle,  such  inoculation  would  result  fatally  in  late  fall  or 
winter.  Of  inoculation  with  the  blood  of  sick  natives  we  can  not 
make  such  positive  statements,  since  we  have  had  a considerable  per- 
centage of  deaths  in  September  from  such  inoculations. 

In  the  bulletin  on  Texas  fever  it  was  suggested  that  native  cattle 
might  be  exposed  to  a mild  form  of  the  disease  by  scattering  ripe,  egg- 
laying  ticks  on  an  inclosed  pasture  upon  which  the  cattle  to  be  exposed 
are  confined.  While  we  have  found  nothing  thus  far  to  invalidate  this 
method,  we  nevertheless  feel  that  the  method  of  intravenous  inoculation 
can  be  made  more  certain  by  some  additional  experimenting.  It  is 
desirable  to  determine,  also,  whether  the  simide  subcutaneous  injection 
of  blood  from  Southern  cattle  will  suffice  to  induce  Texas  fever.  The 
subcutaneous  injection  of  defibrinated  blood  taken  from  natives  during 
the  fever  was  followed  by  positive  results  (in  one  old  cow,  by  death). 
The  much  larger  number  of  micro-parasites  in  such  blood  will  perhaps 
account  for  the  very  positive  results  obtained.* 

It  should  be  stated  that  preventive  inoculation  is  of  no  avail  during 
the  prevalence  of  the  disease,  owing  to  the  long  duration  of  the  disease 
and  the  consequent  slow  acquisition  of  immunity. 

In  conclusion,  the  imiiortant  facts  in  this  article  may  be  very  briefly 
summarized  as  follows: 

1.  The  indefinite  persistence  of  the  micro-parasite  of  Texas  fever  in 
the  blood  of  Southern  cattle  after  removal  from  the  enzodtic  territory. 

2.  The  persistence  (for  nearly  a year)  of  this  micro-parasite  in  the 
blood  of  an  inoculated  native. 

3.  The  production  of  a severe  case  of  this  disease  in  midwinter  by 
inoculation. 

4.  The  destruction  of  the  micro-parasite  in  a quantity  of  defibrinated 
blood  kei)t  sixty-eight  days  before  it  was  tested  by  inoculation. 

5.  The  probable  development  of  a simi)le  method  of  preventive  inoc- 
ulation by  the  use  of  blood  from  Southern  cattle. 


* Since  this  was  written,  siibcntancous  inoculation  with  hlood  Iroin  Sonthern  cat- 
tle has  been  found  equally  efficacious.  The  intravenous  iujeetion  thus  becomes 
unnecessary. 


PRELIMINARY  NOTES  ON  A SPOROZOON  IN  THE  INTESTINAL  VILLI  OF 

CATTLE. 


By  Theobald  Smith. 


[Plate  I.] 

In  tlie  summer  of  1889,  during  the  examination  of  cattle  which  had 
succumbed  to  Texas  fever,  I observed  on  the  mucous  membrane  of 
the  small  intestine  in  its  lower  portion  minute  white  bodies  of  a 
spherical  outline  which  were  just  visible  to  the  naked  eye.  Several 
observers,  even  when  informed  of  their  presence  in  a given  portion  of 
the  mucous  membrane,  passed  them  by  at  first  until  they  were  directly 
pointed  out.  They  may,  therefore,  pass  unnoticed,  unless  the  scrutiny 
of  the  mucosa  is  sharp.  When  the  membrane  is  stroked  with  the 
back  of  the  scalpel  it  will  be  noticed  that  these  bodies  change  their 
place  slightly  without  becoming  detached,  indicating  tliat  they  are 
located  within  tlie  villi  near  their  free  end.  Tliis  supposition  is  con- 
firmed by  carefully  removing  a number  of  villi,  where  such  a body  is 
found,  with  small  forceps,  and  examining  them  under  a low  power.  It 
will  then  be  seen  that  an  opaque  round  or  slightly  oval  body  is  situ- 
ated within  one  of  them  directly  under  the  epithelial  layer.  The  re- 
moval is  accomplished  best  by  clasping  at  their  roots  the  villi  in  the 
immediate  vicinity  of  such  a body  with  delicate  forceps  and  gently 
pulling  upward.  The  parasite  comes  away  intact,  and  is  easily  teased 
out  of  the  adherent  cell  mass  without  rupture  of  tlie  cyst.  These 
bodies  vary  considerably  in  size,  and  are  either  spherical  or  ovoid. 
Of  a number  of  measurements  of  bodies  of  the  larger  varieties  the 
following  may  be  quoted: 

(1)  0.416‘"™  long,  0.364'"'"  broad. 

(2)  0.312™"^  long,  0.208'”™  broad. 

(3)  0.312™™  long,  0.312™™  broad. 

(4)  0.364'"™  long,  0.312'"™  broad. 

It  is  probable  that  the  weight  of  the  cover  glass  may  have  distorted 
somewhat  the  true  form,  and  this  may  account  for  the  varied  relation 
of  length  to  width  in  these  measurements.  We  may  roughly  speak  of 
the  larger  bodies  as  from  0.3  to  0.4mm  (0.012  to  0.016  inch)  in  diameter. 

A superficial  microscopic  examination  showed  at  once  that  they 
were  sjiorozoa.  At  the  time  of  their  discovery  I had  just  found  the 
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iiitraglobiilar  parasite  of  .Texas  fever.  Some  relation  between  these 
intestinal  parasites  and  those  of  the  blood  in  Texas  fever  seemed  at 
least  a ])ossibility.  I therefore  gave  them  as  mnch  attention  as  I 
could  in  connection  with  the  somewhat  trying  microscopic  work  de- 
manded by  the  Texas  fever  investigations.  Subsequently  I found  the 
same  bodies  in  cattle  from  a Washington  abattoir.  Their  relation  to 
the  Texas-fever  micro-parasite  could  not,  therefore,  be  nx)held  any 
longer,  even  if  their  morphology  warranted  such  an  assumption,  which 
it  does  not. 

The  following  observations  were  made  exclusively  on  fresh  material. 
They  are  incomplete  in  many  ways,  since  only  the  reproductive  stage 
has  been  seen.  They  will  be  continued  as  opportunity  presents,  since 
this  group  of  organisms  demands  the  attention  not  only  of  the  zoologist, 
but  of  the  i)athologist  as  well.* 

It  has  already  been  stated  that  the  lower  portion  of  the  small  intes. 
tine  is  the  preferred  seat  of  these  sporozoa.  A few  have  been  detected 
in  the  csecnm.  They  are  especially  abundant  in  young  animals,  and 
these  animals  are  the  only  ones  which  present  a sufficient  number  of 
stages  of  the  life  history  of  the  parasite  for  investigation.  Older  ani- 
mals generally  contain  a few  cysts  in  an  advanced  stage  of  develop- 
ment, but  they  do  not  rei^ay  examination.  I am  inclined  to  regard 
midsummer  as  the  time  when  the  parasite  appears  most  abundantly, 
but  I have  not  extended  the  observations  sufficiently  into  other  seasons 
to  make  any  positive  statements  on  this  point. 

1.  Let  us  first  take  the  largest  cysts  readily  visible  to  the  naked  eye. 
When  crushed  under  a cover  glass  in  some  physiological  salt  solution 
the  cyst  wall  tears  readily  and  appears  as  a very  delicate  membrane 
of  a finely  granular  appearance,  readily  thrown  into  folds  by  the  crush- 
ing. A double  contour  was  not  observed.  The  crushing  forces  out  of 
the  densely  i^acked  cyst  an  immense  number  of  falciform  bodies  of  the 
same  form  and  size,  showing  no  connection  with  one  another.  These 
swarm  spores  are  from  10.5  to  1 2.0/7,  in  length  and  slightly  crescentic 
in  outline  (Fig.  2,  a).  The  body  is  homogeneous  in  appearance.  Any 
difierentiation  of  the  cell  contents  is  not  observable  in  this  condition. 
The  majority  show  distinct  movements  like  those  originally  described 
by  Eimer  for  tlie  coccidia  discovered  by  him  in  the  mouse’s  intestine. 
One  end  of  the  crescent  bends  toward  the  body,  the  whole  appearing 
in  this  condition  like  the  figure  0,  or  like  a hook,  or  even  like  the  letter 
U.  After  remaining  in  this  bent,  tetanic  state  for  one  or  two  seconds, 
the  crescent  suddenly  straightens  out,  and  in  some  instances  it  was 
])ropelled  forward,  i.  c.,  in  the  direction  of  the  other  extremity,  from 
one  half  to  twice  its  whole  length  (Fig.  3,  a).  Whether  only  one-half  of 
tlie  crescent  is  the  contractile  portion,  or  wliether  both  slnire  this  fumi- 
tion,  I am  not  prepared  to  say.  The  power  to  move  had  not  been  lost  by 

*l)r.  C.  W.  Stiles,  zoologist  of  the  Iluro.iu,  will  contiune  the  study  of  this  or- 
ganism. 
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a stay  in  tlie  roiVigerator  for  twenty-four  hours  (55®  to  60°  F.).  The 
path  of  tlie  erescent  is  usually  a slightly  curved  line,  corresponding  to  the 
curvature  of  the  crescent  in  its  straightened  position.  In  straighten- 
ing out  it  may  he  swung  around  hy  this  force  so  as  to  describe  a com- 
plete circle.  In  some  cysts  forms  like  h.  Fig.  3,  may  be  observed  moving 
around  this  middle  point  as  a pivot  without  straightening  out.  In  one 
cyst  bent  forms  with  a central  knob  were  observed,  which,  without 
showing  any  change  of  form,  moved  quite  a distance.  In  one  case  the 
])ath  described  by  the  crescent  might  be  compared  to  a loop.  It  will  be 
seen  from  these  illustrations  that  the  motion  of  these  bodies,Avhich  can  be 
studied  to  great  advantage  in  this  sporozodn,  is  by  no  means  easily 
explained,  and  will  repay  careful  investigation. 

The  simple  crescents  retain  their  form  well  in  normal  salt  solution, 
but  when  this  is  replaced  by  distilled  water  they  speedily  assume  the 
spherical  form  and  are  disintegrated. 

2.  Cysts  containing  independent  crescents  of  the  simi^ler  form  de- 
scribed (Fig.  2,  a)  are  perhaps  the  most  commonly  met  with.  Yet  they 
are  not  the  only  ones,  for  after  more  or  less  investigation  I found  a be- 
wildering variety  of  cyst  contents  which  will  require  much  patient  ob- 
servation to  elucidate  their  relationship  to  one  another.  Not  infre- 
quently I found  large  cysts  containing,  besides  the  crescents  described, 
peculiai* modifications  of  the  latter,  as  is  shown  in  Fig.  2.  These  modi- 
fications aj^pear  as  a central,  round  finely  granular  body,  about  3/x  in 
diameter  attached  to  the  middle  point  of  a thread-like  body,  the  whole 
being  as  long  as  the  crescent  described  (12, a).  These  sometimes  pre- 
dominate in  a cyst,  sometimes  they  are  present  in  small  numbers 
mingled  with  the  others.  I have  not  observed  any  motion  of  the 
slender  filiform  bodies.  It  is  safe  to  assume  that  they  are  crescents 
which  have  undergone  further  development  within  the  cyst,  and  that 
Fig.  2 represents  a related  series  of  forms  from  a to  c,  inclusive. 

3.  In  the  case  of  calves  minute  cysts  are  frequently  detected  with  a 
hand  lens.  Such  cysts  vary  much  iu  the  morphology  of  their  contents, 
and  give  us  some  idea  of  the  way  in  which  such  a large  number  of 
swarm  spores  may  be  formed  in  a single  cyst.  When  such  cysts  are 
examined  entire  under  a low  i)ower  a slight  differentiation  in  the  con- 
tents may  be  occasionally  detected  in  the  form  of  minute  darker  specks 
(Fig.  1),  When  the  cyst  is  crushed  the  outpouring  free  crescents  are 
accompanied  by  i^ecnliar  agglomerations  of  crescents.  A small  spher- 
ical body  containing  a variable  number  of  refracting  granules  is  every- 
where beset  with  the  homogeneous  crescents  first  described.  Each 
crescent  is  attached  with  one  extremity  to  the  periphery  of  the  sphere, 
and  extends  radially  or  somewhat  tongentially  outwards.  Some  of 
these  colonies,  as  they  roll  out  of  the  crushed  cyst,  give  the  imj)ression 
of  sunflowers,  the  central  sphere  representing  the  disk  and  the  cres- 
cents the  ray  flowers  (Fig.  4,  a,  h).  In  several  cases  I was  fortunate 
enough  to  find  a still  younger  stage  of  the  same  structures,  as  is  shown 
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in  5.  The  periphery  of  n rather  large  sphere  loosely  filled  with  re- 
fracting grannies  is  beset  with  (piite  short  conical  appendages,  the  base 
resting  on  the  sphere. 

In  some  cysts  nearly  all  the  crescents  are  attached  in  the  manner  de- 
scribed. The  central  sphere  varies  much  in  size.  The  largest  may  be 
15  f.1  in  diameter,  the  smallest  but  2 jj.  The  crescents  may  be  so  densely 
packed  around  the  central  body  as  to  obscure  it  almost  entirely.  In 
the  case  of  the  smaller  spheres  there  may  appear  but  one  to  three 
attached  crescents. 

4.  In  the  contents  of  the  cysts  described  there  are  frequently  found 
among  the  crescents  a variable  number  of  round  bodies  or  spheres,  from 
4 to  9 fj.  in  diameter,  which  are  filled  with  minute  refrangent  x^ar tides, 
and  to  whose  perix)hery  no  crescents  in  any  stage  of  development  are 
seen  attached. 

5.  A few  cysts,  not  more  than  half  the  diameter  of  those  described, 
contained  only  masses  of  strongly  refracting  bodies  1 to  2 /i  in  diameter. 

From  this  cursory  descrix^tion  it  will  be  seen  that  only  a fragment  of 
the  life  history  of  the  sx)orozoon  has  come  under  my  observation.  The 
youngest  stage,  its  x^enetration  into  the  tissue  of  the  villus,  its  true  sit- 
uation there,  whether  originally  as  an  intracellular  or  an  extracellular 
Xmrasite,  and  the  form  and  characters  of  the  adult  x)arasite  still  need  elu- 
cidation. That  portion  of  the  life  history  found  by  me  seems  to  be  con- 
cerned mainly  with  the  production  of  a large  number  of  swarm  sx^ores. 
How  these  are  formed  in  such  abundance  is  shown  at  least  x)artially  by 
the  observations  recorded.  A large  number  of  centers  or  foci  seem  to 
be  x^resent  throughout  the  cyst,  from  the  x^erix)hery  of  which  the  cres- 
cents are  x)roduced.  The  x^revious  histoiy  of  these  foci  is  not  cleared 
up,  but  I have  seen  in  various  cysts  forms  roughly  rex>roduced  in  Fig.  6, 
which  lead  me  to  believe,  at  least  x>i*ovisionally,  that  these  foci  are 
formed  by  a simx)le  transformation  of  some  of  the  crescents  into  sx^heres 
which  subsequently  produce,  peripherally,  a second  generation  of  the 
same  elements.  In  this  way  we  may  have  several  generations  of  cres- 
cents in  the  same  cyst,  and  the  enormous  numbers  may  be  the  oftsxiring  of 
a few  original  crescents.  As  to  the  correctness  of  this  theory  future 
observations  must  decide.  In  several  cysts  I observed  forms  resem- 
bling in  Fig.  2.  The  crescent  was  bent  upon  itself  and  apparently 
Avithin  a cyst  of  its  own.  Further  observations  will  be  necessary  to  deter- 
mine whether  such  endogenous  formation  of  crescents  actually  takes 
place.  If  so,  it  may  rex^resent  crescents  of  a difierent  functional  order 
from  those  described,  and  it  may  explain  the  x^’esence  of  the  x^eculiar 
bent  or  U-shaped  forms  (Fig.  2,/;  Fig.  3,  ft,  c). 

The  functions  of  the  swarm  spores  x^robably  is  to  kee])  up  the  autoin- 
fection of  the  intestinal  mucosa.  The  ru])ture  of  one  of  the  large  cysts 
sends  into  the  intestine  a great  number  of  such  bodies,  each  of  which  is 
capable  of  forming  a new  focus  of  infection.  The  difierent  stages  in 
which  these  cysts  are  found  lends  color  to  this  view.  I t is  x)i’obable  that 
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there  exists  also  a more  resistant  stage  whose  fnnetion  it  is  to  keep  up 
the  life  of  the  parasite  outside  of  the  animal  body.  I am  inclined  to 
look  upon  tlie  tailed  modifications  of  the  crescents  (Fig.  2,  c,  d,  e),  found 
ouly  in  the  largest  and  oldest  cysts,  as  such  a resistant  stage  (Bauer- 
form,  Bauerzustand).  The  recent  investigations  of  E.  Pfeiffer*  on  Coc- 
cidium  oviforme,  and  of  Schubergt  on  Eimeria  falciformls,  have  shown 
that  for  these  coccidia  two  types  of  reproduction  may  perpetuate  the 
species,  which  in  the  case  of  C,  oviforme  were  formerly  looked  upon  as 
two  distinct  species.  It  is  not  to  be  denied  therefore  that  the  supposi- 
tion concerning  a more  resistant  stage  of  the  crescents  given  above  may 
be  erroneous,  and  that  future  investigations  may  reveal  a quite  differ- 
ent type  of  reproduction. 

Tlie  evidence  thus  adduced  is  not  sufficient  to  bring  this  sporozoon 
into  any  of  the  known  groups,  but  it  at  least  indicates  that  it  does  not 
belong  to  the  Coccidia,  and  that  it  has  characters  which  juight  bring  it 
within  the  range  of  the  Sarcosimridiie. 

To  give  an  adequate  idea  of  the  various  stages  in  which  the  cyst  con- 
tents are  found,  I will  cite  a few  illustrations  from  my  notes: 

October  11,  1889. — Several  cyists,  from  small  iutestiiie  of  healthy  steer  slaughtered 
for  heef,  contain  only  the  homogeneous  crescents  (Fig.  2,  a),  many  in  motion. 

One  cyst  contains  a variety  of  forms,  from  the  simple  crescent  to  the  knobbed 
forms  (Fig.  2,  a to/,  inclusive). 

September  20,  1889. — Case  of  Texas  fever.  . One  cyst  contains  mainly  forms  shown 
in  Fig.  6. 

September  20,  1889. — One  cyst,  from  intestine  of  healthy  steer,  contains  only  such 
forms  as  are  shown  in  Fig.  4.  All  crescents  are  attached  to  sj)herical  bodies  of  va- 
rious dimensions  (2  p to  15  p). 

A second  cyst  from  the  same  animal  contains  free  crescents  in  motion  and  a small 
number  of  round  granular  bodies  (Fig.  5,  a). 

August  20, 1890. — One  cyst,  from  a calf  which  succumbed  to  Texas  fever,  contains  an 
immense  number  of  refracting  granules,  1 p diameter,  and  many  spherical  bodies 
with  small  crescents  attached  (Fig.  5).  AVhether  the  free  granules  were  originally 
contained  in  small  cysts  and  freed  by  crushing  was  not  determinable. 

A second  cyst  contains,  besides  a few  sunflower  forms  (Fig.  4),  an  immense  number 
of  free  crescents. 

A third  very  small  cyst  contains  only  refracting  granules,  1 to  2 in  diameter. 

September  22,  1890. — One  cyst,  from  a calf  killed  after  a mild  attack  of  Texas  fever, 
contains  motile  crescents  and  granular  spheres  (4  to  9 p in  diameter). 

A second  cyst  contains  ouly  knobbed  crescents  in  the  stage  of  b.  Fig.  2. 

A third  small  cyst  contains  almost  exclusively  immature  attached  crescents  (Fig. 
5,  &,  c,  d,  e). 

August  11, 1890. — One  cyst,  from  a healthy  slaughtered  steer,  contains  mainly  tailed 
(I'lg.  2,  d,  e,  f)  forms  and  a fljw  crescents. 

A second  cyst  contains  (1)  homogeneous  crescents  in  motion;  (2)  tailed  or  knobbed 
forms;  (3)  many  crescents  bent  in  form  of  the  letter  U (Fig.  2,  / ) ; (4;  crescents  at- 
tached to  a central  sphere;  (5)  forms  like  Fig.  2,  g. 

A third  cyst  contains  crescents  only.  These  are  of  the  usual  form  or  doubled  up 
(U-shaped)  or  partly  extended.  The  U-shaped  forms  are  quite  abundant. 

Untersuchungen  iiber  Protozoen,  Heft,  i,  1892. 

tUieber  Coccidien  des  Miiusedqrnies,  Sitzungsber,  d.  Wiirzb.  phys-med,  Gescll- 

echaft,  1892, 
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DESCETPTION  OF  PLATE  I. 

IllnstratioTis,  somewhat  diaorammatic,  of  tlie  various  observed  forms  of  the 
si)orozodn.  Fig.  1 is  magnified  about  80  diameters,  tlie  rest,  1,000  diameters. 

Fig.  1.  Cyst  as  seen  under  a low  power  of  the  microscope.  Tlie  darker  spots  rep- 
resent the  forms  shown  in  Fig.  4.  The  remainder  of  the  cyst  is  filled  with  free 
crescents. 

Fig.  2.  Crescents  of  various  forms. 

Fig.  3.  Crescents  in  motion.  The  dotted  lines  indicate  a])proximately  the  paths. 

Fig.  4.  Spheres  containing  granules,  with  periphery  beset  with  nearly  mature 
crescents. 

Fig.  5u.  Simi)le  sphere  containing  granules;  h,  c,  d,  and  e,  spheres  with  x)eriphery 
beset  with  immature  crescents. 

Fig.  6.  (Hyx)othetical),  transformation  of  a crescent  into  a sphere. 


Bui,  3,  Bureau  of  Animal  Industry. 


Plate  I 


Sporozoon  in  the  Intestinal  Villi  of  Cattle. 


NOTES  ON  PARASITES-lSi  ON  THE  PRESENCE  OF  SARCOSPORIDIA  IN 

BIRDS. 


By  C.  AV.  Stiles. 


[Platea  II  and  III.] 

The  first  reference  T have  been  able  to  find  in  regard  to  Sarcospo- 
ridia  in  birds  is  an  article  by  J.  Kiihii.*  This  paper  is  unfortunately 
not  at  my  disposal^  but  it  is  evident  from  the  statements  of  later  au- 
thors that  Kiihu  found  the  parasites  in  chickens. 

Rileyt  examined  a duck  Avhose  muscles  were  infested  with  iiarasites 
one-fourth  to  one-fifth  of  an  inch  long;  they  resembled  grains  of  wheat 
and  contained  a viscid  yellowish  substance.  Eiley  compared  them  to 
pork  measles  {Cysticercus  celluJosce)  and  was  under  the  impression  that 
they  represented  the  larval  stage  of  some  worm  which  would  reach 
maturity  in  the  intestine  of  man.  Upon  seeing  one  of  the  specimens  I 
describe  below,  Eiley  stated  to  me  that  it  was  undoubtedly  identical 
with  his  duck  measles. 

Belangerf  presented  before  the  Societe  d’Histoire  Naturelle  de 
Quibec  a case  of  parasitism  in  Spatula  clypeata  Boie.  Small  “ white 
worms”  were  found  by  thousands  in  the  muscles.  They  measured  J-1 
line  long,  and  appeared  to  belong  ipielques  genres  voisins  des 
trichiues,  bien  qu’ils  ne  fussent  pas  enroules,  ni  renfermes  dans  des 
enveloppes.”  Tliis  reference,  to  which  Prof.  Eiley  called  my  attention, 
probably  refers  to  the  same  parasite  described  below  from  the  same  host. 

Eivolta§  states;  » 

Gli  otricelli  psorospermici  del  galliiiacei,  di  ciii  faimo  menzione  alcuni  trattastisti 
(Koll  ecc.")  altro  non  sono  die  gli  otricelli  del  Miesclier  o del  Renay,  die  non  si  devouo 
confondere  con  i psorospernii,  propriamente  detti,  del  polli. 

On  page  398,  1.  c.,  in  discussing  Entente psorospermica,  he  adds: 

Alle  pareti  poi  delF  intestino  si  scorgono,  situati  alF  incerca  nel  sottoniucoso,  dei 
pnnti  bianchicci  sparsi  qua  et  la;  quasi  tutti  della  graudezza  di  un  seme  di  i)apavero 
o di  un  seinplice  jiuiito.  Questi  punti  biancbicci  non  sono  formati  da  colonie  di 
psorospermi  nia  bensi  da  otricelli  del  Miesdier  o del  Renay  pieiii  di  navicelle. 

Eivolta  also  gives  two  figures  of  the  parasites. 

fMittheilungen  d.  landwirthsch.  Instit.  zu  Halle,  1865,  p.  68. 

tWalsli  and  Riley.  A Measly  Wild  Duck.  The  American  Entomologist,  1869, 
1,  p.  89. 

tLe  Naturaliste  Canadien,  Tome  ir,  Mai,  1870,  p.  188. 

^Dei  parassitj  vegetali,  Toriuo,  1873,  p.  390.  Taf.  iii,  figs.  52,  74, 
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Leidy*  describes  some  cysts  found  in  the  interstices  of  the  muscles 
of  Anas  hoschas  L.  They  were  oval,  white,  2 to  4 mm.  long,  0.7  mm. 
thick,  and  contained  myriads  of  ‘‘fusiform  corpuscles”  17, a long,  re- 
sembling minute  pseudo-navicellm.  He  adds  that  “though  the  Mal- 
lard is  not  a fish  eater,  the  bird  may  have  become  infected  by  eating 
diseased  fish.”  Thus  it  is  clear  that  Leidy  was  inclined  to  look  ui)on 
these  parasites  as  identical  with  the  Myxosporidia. 

Leuckartt  simply  states  in  regard  to  Sarcosporidia  in  relation  to  birds, 
“selbst  das  Haushuhn  bleibt  davon  nicht  Verschont.” 

Biitschli|  refers  to  the  observations  by  Kuhn  and  Eivolta  as  follows: 

Kiihn§  fand  sie  aiicli  bei  Hiilmern  imd  Rivolta  bat  auf  das  Vorkommeu  ahnlicber 
Parasiten  in  der  Siibmucosa  des  Darmes  mebrerer  Vogel  (der  Hausbiibuer,  Scbwarz- 
amsel  {Turdus  merula),  des  Rabens,  etc.,  aufmerksam  geinacbt  und  es  scbeint  aucb, 
dass  diesselben  mit  Recbt  den  parasitiscben  Scbliincben  der  Sangethiere  an  die 
Seite  gesetzt  werden. 

Zilrnll  states  that  Sarcosporidia  {Psorospermienscliliiuclie)  have  been 
reported  in  the  muscles,  kidneys,  and  intestinal  walls  of  various  birds. 
He  himself  had  never  found  them.  The  parasites  are  in  some  cases 
microscopic,  in  others  visible  to  the  naked  eye  j they  may  be  1 or  sev- 
eral mm.  long  and  are  surrounded  by  a resistant  but  porous  membrane. 
The  crescents  are  0.01  mm.  long  and  contain  one  or  more  vacuoles, 
together  with  granules.  They  are  not  scattered  regularly  through  the 
entire  cyst,  but  collected  together  in  balls. 

Barrows^]  found  a Farula  xntiayumi  (Vieill.)  whose  muscles  were 
parasitized,  and  upon  examining  one  of  my  specimens  Mr.  Barrows 
said  that  the  parasite  appeared  identical  Avitli  those  he  found,  so  far  as 
this  could  be  determined  without  a microscopical  investigation.  His 
description  reads : 

One  8f)ecimen  (i.  e.,  Farula  pitiaynmi)  seemed  to  be  abnormal  in  coloring,  show- 
ing many  white  feathers  in  the  forehead,  and  npon  skinning  the  llesh  was  found 
thickly  spotted  with  oval,  white  lumps  about  the  size  of  the  egg  of  the  common 
blow-fly.  These  were  most  numerous  toward  the  surface  of  the  pectoral  muscles, 
l)ut  occurred  also  deeply  imbedded  in  their  substance  as  well  as  in  the  muscles  of 
wings  and  legs.  It  wap  not  practicable  to  examine  their  structure  with  the  micro- 
scope until  the  next  day,  when  decomi)osition  was  so  far  advanced  that  little  could 
be  made  out.  In  all  probability,  however,  they  were  the  encysted  larvm  of  some 
parasitic  worm,  though  Avhether  they  had  anything  to  do  with  the  abnormal  plumage 
is  an  open  question. 

Barrows’  description  renders  it  almost  certain  that  this  was  a case  of 
sarcosj)oridiosis,  although  it  is,  of  course,  impossil)le  to  determine 

^ Psorosperms  of  Mallard  Duck.  Proc  Acad,  of  Science,  Phila.,  1875,  xx viii,  p.  125. 

tDie  Parasiten  des  Menschen,  2.  Aufl.,  1879,  i,  p.  254. 

t Protozoa,  i,  p.  605.  Bronn’s  Klassen  nud  Ordnungen  des  Thier-Reichs,  1880-'’82. 

§ Sopra  i vajuolo  dei  Columbi  e dei  Polli.  Giornale  di  Anatomia,  Fisiologia  e Pata- 
logia  degli  Animali,  1874,  vi,  p.  257.  (N.  B.— The  pagination  of  this  journal  is  in- 

correct. It  should  read,  p.  321.) 

II  Die  Krankheiten  des  Ilausgefliigels,  1882,  p.  146. 

^ Walter  B.  Barrows.  Birds  of  the  Lower  Uruguay.  Bull,  of  the  Nuttall  Ornitho- 
logical Club,  VIII,  1883,  p.  87, 
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whether  tlie  parasites  were  identical  with  any  of  the  forms  described 
below  or  not.  From  the  size  of  the  animal  ( ^Hlie  size  of  the  eggs  of  the 
common  blow-fly”,  Liwilia  ccesar)  it  is  probable  that  the  i)arasites  be- 
longed to  the  genus  Balbiania. 

R.  Blanchard*  does  not  believe  that  the  parasites  mentioned  by 
Eivolta  in  chickens  are  Sarcosporidia,  but  rather  that  they  belong  to 
Eimeria. 

Mr.  Haines,  artist,  upon  seeing  my  si)ecimens,  said  that  he  had  noticed 
this  same  parasitized  condition  of  the  pectoral  muscles  in  chickens  upon 
several  occasions,  while  Prof.  0.  Hart  Merriam,  of  this  Department,  tells 
me  that  he  has  not  infrequently  seen  similar  bodies  in  the  muscles  of 
various  birds. 

I have  mentioned  above  all  the  references  I have  been  able  to  trace 
here  at  Washington  of  parasitic  Sarcosporidia  in  birds. 

While  this  list  may  not  be  entirely  complete,  it  is  quite  evident 
that  this  parasitism,  although  by  no  means  rare,  has  attracted  very 
little  attention,  and  that  we  have  as  yet  no  exact  description  of  anyone 
species  of  Sarcosporidia  in  birds.  On  this  account  I have  deemed  it 
advisable  to  place  on  record  several  cases  of  this  kind  which  have  re- 
cently come  under  my  observation,  and  to  give  a more  or  less  minute 
description  of  the  animals,  so  far  as  the  condition  of  the  material  at 
hand  will  xjermit. 

1.  The  U.  S.  National  Museum,  through  Prof.  Riley,  has  recently  re- 
ferred to  this  Bureau  a portion  of  the  pectoral  muscles  of  the  Shoveller 
or  Spoon-billed  Duck  (Spatula  clypeata)^  taken  by  Walter  Brett  at  Clear 
Lake,  California. 

2.  From  the  IT.  S.  Army  Medical  Museum  I have  a specimen  of  para- 
sitized muscle  labelled  Cysticerci(f)  from  the  Shovel-bill  Duck.”  (Sp. 
clypeata), 

3.  In  our  own  collection  in  the  Bureau  of  Animal  Industry  we  pos- 
sess a specimen  labelled  From  ducks.  Prof.  Liiger,  Minnesota,  said 
that  falciform  bodies  escaped  from  cysts  like  Balbiania  giganteaJ^ 

4.  In  Leidy^s  collection  of  parasites,  which  tlie  University  of  Penn- 
sylvania has  recently  sent  to  me  for  revision,  I have  found  a bottle 
containing  a portion  of  muscle  labelled  ‘‘  Oval,  smooth  bodies,  no  limbs. 
In  muscles  of  Mallard.  Anas  boschas.  Dr.  E.  Cones.  Ex.  Jan.  26, 
1890.” 

5.  Finally,  a second  bottle  referred  to  me  by  the  U.  S.  National  Mu- 
seum contains  the  legs  of  a Grosbeak  (Habia  ludomciana).  The  label 
reads  ^^Explorations  in  Manitoba,  Walter  Brett.  Habia  ludoviciana  $ 
(1166).  Riding  Mountain,  June  16,  1892.” 

An  examination  of  the  muscle  in  all  cases  shows  that  it  contains 
numerous  elongated  cysts  lying  parallel  to  the  muscle-fibers  and  per- 
fectly visible  to  the  naked  eye.  The  parasites  found  in  specimens  1 to 

*Note  sur  les  Sarcosporidies  et  siir  un  Essai  de  Classification  de  ces  Sporozoaires. 
Bull.  d.  1.  Soc.  Zool.  d.  France,  1885. 

5311— No.  3 6 
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4 are  identical,  while  two  ditferent  forms  of  Sarcosi^oridia  are  found  in 
specimen  5. 


1.  Balbiania  Rileyi  sp.  n.,  1893. 

[Plate  II,  Figs.  1-5.] 

The  parasites  in  specimen  1 are  in  a tolerably  good  state  of  preserva- 
tion, while  specimens  2 to  4 are  not  so  well  preserved.  They  measure 
1 mm.  to  6 mm.  in  length,  0.48  mm.  in  diameter  in  their  middle.  They 
are  rather  fusiform,  but  the  ends  are  somewhat  blunt.  Coloring  liquids 
differentiate  the  body  into  two  distinct  portions — a center  core,  which 
has  the  general  form  of  the  entire  body  and  is  about  0.16  mm.  broad  in 
its  greatest  diameter,  and  a peripheral  portion  having  about  the  same 
thickness  as  the  center  core.  In  some  specimens  the  perixiheral  zone  is 
even  broader  than  the  central  core.  The  meshes  of  the  central  core 
may  either  be  empty  or  contain  a granular  matter  which  does  not  take 
stain  j while  the  meshes  of  the  peripheral  layer  are  filled  with  numerous 
lancet  or  falciform  bodies,  to  the  staining  of  which  is  due  the  differen- 
tiation of  the  entire  body  into  the  center  core  and  peripheral  layer. 

The  falciform  bodies  measure  12  to  14/i  long  by  2/^  broad.  They  are 
slightly  more  pointed  at  one  end  than  at  the  other.  They  contain  a 
distinct  oblong  nucleus  (about  2/i ) which  stains  (Figs.  4,  5)  very  clearly 
with  methyl  blue  or  acid  carmine.  On  unstained  preparations  (Fig. 
5,  1))  the  nucleus  appears  as  a bright  refrangent  body.  Its  position  is 
not  constant.  The  rest  of  the  falciform  body  is  granular.  Occasionally 
a small  but  indistinct  vacuole  is  noticed. 

The  outer  covering  of  the  Sarcosporidium  is  a very  thin  (2/i)  cuticii- 
lar  membrane.  In  this  no  striation  could  be  discovered.  The  entire 
inner  portion  of  the  animal  is  a meshwork  or  stroma,  in  the  interstices 
of  which  lie  the  numerous  falciform  bodies.  Although  there  is  no  regu- 
lar arrangement  or  form  to  the  meshes  of  this  stroma,  in  general  they 
radiate  from  the  center  to  the  periphery  and  are  longer  (i  c.,  in  a radial 
direction)  than  broad  (i.  c.,  in  a tangential  direction). 

The  entire  stroma  can  be  separated  from  the  cuticle  and  pressed  out, 
but  I was  unable  to  isolate  the  meshes  one  from  another.  Treated  with 
a strong  solution  of  caustic  potash  the  contents  of  the  meshes  were 
destroyed.  The  walls,  however,  remained  intact.  In  nearly  all  cases 
the  wall  between  any  two  adjacent  meshes  appeared  to  be  a simple 
membrane,  common  to  both  liimina,  but  in  one  or  two  cases  the  walls 
split  longitudinally  for  a short  distance,  thus  giving  the  impression 
that  each  lumen  possessed  its  own  wall  and  that  the  adjacent  walls  of 
the  two  meshes  were  very  intimately  united.  In  pla(;es  where  three 
meshes  came  together  at  one  point  there  was  frequently  a triangular 
space  between  the  three  membranes. 

The  parasites  lie  between  the  muscle-fibers,  surrounded  by  (jonnect- 
ive  tissue.  A very  careful  examination  of  a number  of  microtome  sec- 
tions failed  to  show  any  young  stages  insid(‘.  of  the  muscle-libers. 

It  is  evident  from  the  above  that  this  parasite  is  very  closely  allied  to 
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Balhiania  gigantea  Eailliet,  ami  B.  mucosa  E.  Bl.  Placing  it  in  tlie 
genus  Balhiania^  I propose  the  specific  name  B.  Eileyi,  dedicating  the 
species  to  my  colleague,  Prof.  0.  Y.  Eiley,  Entomologist  of  the  United 
States  Department  of  Agriculture,  as  he  is  evidently  the  first  scientist 
who  examined  this  parasite. 

Diagnosis. — B.  Rileyi,  sp.  n.,  189o.  1-0  mm.  long  by  0.48 min. broad; 
rather  fusiform,  ends  not  sharply  pointed.  Cuticle  not  striated,  about 
2yu  thick.  Center  core  does  not  color  and  does  not  contain  falciform 
bodies.  Peripheral  zone  as  broad  as  central  core  (0.16 : 0.16  mm.)  or  even 
broader;  colors  in  various  liquids  (acid  carmine  or  methyl  blue),  and 
contains  numerous  falciform  bodies.  Form  of  meshes  irregular,  but 
elongated  radially.  Falciform  bodies  12  to  14/i  long,  more  pointed  at 
one  extremity  than  at  the  other;  contain  a very  distinct  nucleus  (2/a) 
which  stains  clearly  in  acid  carmine  or  methyl  blue,  and  which  contains 
several  chromatophil  granules;  vacuole  quite  indistinct. 

Rahitat. — Intermuscular  connective  tissue  of  ducks  (the  Shoveller  or 
Shovel-bill  Duck  or  Spoon-bill  Duck  {8j)atula  clypeata)  and  the  Mallard 
Duck  or  Tame  Duck  [Anas  hoschas). 

Development  unknown. 

Geographical  distribution. — l!lorth  America.  (?)  Philadelphia,  Pa. 
(Coues-Leidy) ; St.  Louis,  Mo.  (Eiley);  Clear  Lake,  Gal.  (Brett);  Min- 
nesota (Liiger) ; Quebec  (Belanger). 

Type  material  deposited  in  the  U.  S.  National  Museum,  in  the 
Bureau  of  Animal  Industry,  and  in  Collection  of  Stiles,  Washington, 
D.  C.  Specimens  are  also  to  be  found  in  the  Army  Medical  Museum, 
Washington,  D.  C.,  and  in  Collection  of  Leidy,  University  of  Pennsyl- 
vania, Philadeliihia,  Pa. 

In  conclusion,  although  “measly  duck^^  is  not  very  appetizing  in  ap- 
liearance,  there  are  no  grounds  for  believing  that  it  is  dangerous  to  man. 

Specimen  5,  mentioned  above,  contained,  as  already  stated,  two 
different  forms  of  Sarcosporidia,  which  could  easily  be  seen  through 
the  skin  of  the  animal.  The  difference  between  the  two  forms,  how- 
ever, could  be  recognized  only  in  microscopic  iireparations.  One  form 
was  thicker,  the  cuticle  unstriated  so  far  as  I could  discover,  a central 
non- staining  core  was  present,  and  the  parasites  were  intermuscular. 
The  other  form  was  much  thinner,  possessed  a transversely  striated 
cuticle,  contained  no  central  non-coloring  core,  and  the  parasites  were 
intramuscular,  i.  c.,  inside  of  the  muscular  fibers. 

Blanchard  [1.  c.)  has  proposed  the  following  provisional  classification 
of  the  Sarcosporidia: 

L Family  Miescheridw  : 

Situated  in  the  striated  muscles,  enveloping  membrane — 

a.  Thin  and  structureless Miesclieria. 

b.  Thick  and  traversed  by  fine  canals Sarcocystis. 

II.  Family  BalManidce : 

Situated  in  the  connective  tissue,  enveloping  membrane  thin  and 
without  structure  Balhiania. 
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I have  already  stated*  that  I agree  with  those  authors  who  consider 
that  the  membrane  of  Sarcocystis  is  finely  striated,  instead  of  possess- 
ing pores — there  can  be  absolutely  no  doubt  in  regard  to  this  point  in 
S.  tenella  of  sheep — so  that  according  to  Blanchard’s  classification,  if 
we  substitute  finely  striated”  in  place  of  traversed  by  fine  canals,” 
the  thicker  specimens  mentioned  above  will  belong  to  the  genus  Balbi- 
ania-j  while  the  thinner  form  must  be  placed  in  the  genus  Sarcocystis, 

Finding,  as  I have,  the  two  forms  lying  side  by  side  in  the  same  host, 
there  are  two  alternatives  open  to  us  to  explain  their  presence : 

(1)  Either  we  have  here  a case  of  infection  by  two  Sarcosporidia  of 
different  genera  5 or  (2)  Sarcocystis  is  only  a younger  intramuscular 
stage  of  the  intermuscular  Balbiania. 

Although  the  second  explanation  is  very  tempting  to  us,  yet  having 
but  a portion  of  a single  animal  infested  with  the  two  forms  now  under 
consideration,  it  would  be  too  hazardous  for  me  to  state  that  this  is  the 
correct  explanation,  and  to  attempt  to  prove  it,  especially  as  the  fol- 
lowing facts  can  not  be  considered  confirmatory  of  this  view: 

(1)  In  the  case  of  B.  Riley i,  I have  found  no  intramuscular  stage. 

(2)  In  the  horse,  sheep,  and  hogs,  it  is  a very  common  occurrence 
to  find  only  intramuscular  Sarcosporidia. 

Thus,  for  the  present,  I feel  compelled  to  ifiace  the  two  forms  now 
under  consideration  in  two  separate  genera,  Sarcocystis  and  Balbiania^ 
respectively,  although  I will  give  to  both  the  same  specific  name,  so 
that  they  may  more  easily  be  united  in  case  they  prove  to  be  two 
stages  of  the  same  species. 

2.  Balbiania  falcatula  sp.  n.,  1893. 

[Plato  III,  Figs.  1-2.] 

This  form  appears  quite  distinct  from  B.  Bileyi,  in  that  it  is 
longer  in  proportion  to  its  breadth;  the  central  non- coloring  core  is 
much  wider  in  proportion  to  the  peripheral  coloring  portion;  the 
meshes  in  the  center  core  are  smaller  and  more  regular,  while  the 
meshes  of  the  peripheral  zone  generally  have  a more  regular  outline  ; 
the  falciform  bodies  are  only  about  half  as  large  (6/i)  as  those  of  B, 
Rileyi^  and  generally  more  curved;  they  jiossess  a very  prominent 
nucleus,  but  no  vacuole  or  portion  resembling  a vacuole  could  be  dis- 
covered, except  that  the  middle  iiortion  stained  more  lightly  than  the 
ends. 

Specific  diagnosis. — B.  falcatula  sp.  11.,  1893.  The  parasites  measure 
1.3mm.  to  3.2  mm.  long  by  0.4mm.  to  0.42  mm.  broad ; fusiform ; cuticle  not 
striated,  about  2jd  thick.  Center  core  does  not  coloif,  and  contains  no 
falciform  bodies;  meshes  quite  regular,  8^  to  12//.  Peripheral  zone 
much  narrower  than  centre  core  (0.096  mm.  : 0.224  mm.),  colors  in 
various  liquids  (acid  carmine,  for  instance)  and  contains  numerous 

* Review  of  recent  pubiicntions  in  Medical  Zoology.  The  Journal  of  Compar- 
ative Mediciue  and  Veterinary  Archives,  1891,  p.  C93. 
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falciform  bodies  measuring  5/i  to  Gyu  long  by  2^  broad ; .tlie  latter  curved, 
containing  a distinct  nucleus  (1.5/^)  generally  situated  at  one  end  j no 
vacuole  visible  (alcoliol  material). 

Habitat. — Iiitermuseular  connective  tissue  of  the  Eose-breasted 
Grosbeak  (Habia  ludoviciana). 

Development  unknown. 

Geographical  distribution. — North  America,  Manitoba  (Brett). 

Type  material  deposited  in  the  IT.  S.  National  Museum,  in  the  Bu- 
reau of  Animal  Industry  and  in  Collection  of  Stiles,  Washington,  D.  C. 

3.  Sarcocystis  falcatula  sp.  n.,  1893. 

[Plate  III,  Fig.  3.] 

These  parasites  lie  within  the  sarcolemma;  they  measure  on  an  aver- 
age 2.4  mm.  long  by  0.152  mm.  broad ; the  ends  are  pointed,the  membrane 
(3yu  thick)  is  finely  striated;  no  non-coloring  central  core  could  be  dis- 
tinguished. At  the  extremities  the  divisions  or  meshes  in  which  the 
falciform  bodies  lie  are  more  rounded  and  distinct,  but  near  the  middle 
of  the  body  it  is  almost  impossible  to  recognize  these  divisions.  The 
falciform  bodies  I could  measure  only  on  microtome  sections.  They 
appeared  about  Gyu  long. 

Specific  diagnosis. — 8.  falcatula  sp.  n.,  1893.  Body  2.4  mm.  long  by 
0.152  mm.  thick;  fusiform;  cuticle  finely  striated ; meshes  at  extremities 
rounded  and  distinct,  in  middle  portion  indistinct;  falciform  bodies  Gyu 
long. 

Habitat. — Muscle-fibers  of  Habia  ludoviciana. 

Life  history  unknown. 

Geographical  distribution. — North  America,  Manitoba  (Brett). 

Type  material  deposited  in  the  IT.  S.  National  Museum,  in  the  Bu- 
reau of  Animal  Industry,  and  in  Collection  of  Stiles,  Washington,  D.  C. 

Species  inquirendae. 

4.  Sarcosporidia  of  chickens  found  by  Kiihn  (18G7),  at  Halle,  Ger- 
many, and  by  Haines  (cited  above)  in  Maryland,  IT.  S.  A. 

5.  Sarcosporidia — probably  Balbiania  sp.  found  by  Barrows  in  Parula 
pitiayumi^  at  Concepcion  del  Uruguay,  province  of  Eutre  Eios,  Argen- 
tine Eepublic,  South  America. 

G.  ? Sarcosporidia  described  by  Eivolta  (1874)  from  chickens,  lurdus 
merula  and  crows  (cited  from  Butschli). 


DESCRIPTION  OF  PLATE  II. 


Fi".  1.  A portion  of  tlie  pectoral  muscles  of  a duck  (Measl}^  duck). 

Fig.  2.  Lougitudiiial  section  of  Balhkniia  liilei/i  (greatl}'^  enlarged). 

Fig.  3.  Transverse  section  of  Balhiania  Kileiji  (greatly  enlarged);  ct,  connective 
tissue  cyst,  with  numerous  nuclei;  cu,  cuticle  of  the  parasite;  m,  sections  of  muscle. 

Fig.  4.  Microtome  section  of  meshes  containing  falciform  bodies,  greatly  enlarged. 

Fig.  5.  Falciform  bodies  of  Balhiania  Rileyi;  a,  stained,  showing  nucleus  and 
vacuole;  h,  unstained. 

All  drawings  by  Mr.  Haines,  artist,  detailed  to  this  Bureau,  drawn  either  from 
nature  or  after  sketches  by  author. 
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Plate  li 


Balbiania  rileyi  sp. 


DESCRIPTION  OF  PLATE  HI. 

Fig.  1.  Falciform  bodies  of  Balhiania  falcatula. 

Fig.  2.  BalUania  falcatula,  longitudinal  section. 

Fig.  3.  Sarcocystis  falcatula,  longitudinal  section.  It  will  be  noticed  that  the  ends 
of  the  parasite  are  included  in  a muscle-fiber  which  has  lost  part  of  its  transverse 
striation.  In  the  specimen  here  drawn  the  muscle-fiber  could  not  be  traced  the  en- 
tire length  of  the  parasite. 

Fig.  3rt.  A portion  of  the  striated  cuticle,  seen  on  section. 

88 


O 


Bui.  3,  Bureau  of  Animal  Industry. 


Plate  III. 


BalBIANIA  FALCATULA  sp.  n..  and  SaRCOCYSTIS  FaLCATULA  sp.  n. 
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LETTHR  OF  TRANSMITTAL. 


U.  S.  Depaf^tment  of  Ageioltlture, 

JiuKEAu  OF  Animal  Industry, 

Washington^  D.  0.,  September  15^  1893, 
Sir:  I have  the  honor  to  transmit  hei-ewith  a report  covering  ^‘A 
Revision  of*  the  Adult  Oestodes  of  Cattle,  Sheep,  and  Allied  Animals.” 
It  has  long  'been  known  that  herbivorous  animals  were  subject  to 
infection  by  tapeworms,  but  it  was  not  known  exactly  how  many 
difierent  species  were  to  be  found,  nor  has  it  heretofore  been  definitely 
known  what  particular  species  were  present  in  America.  Since  it  may 
be  assumed  that  every  separate  species  of  tapeworm  found  in  animals 
has  a separate  source  of  infection,  it  has  been  deemed  important  to 
obtain  definite  data  for  the  determination  of  the  various  species  already 
described  and  to  give  descriptions  of  the  new  forms  found  in  this 
country.  With  this  end  in  view,  the  original  type  specimens  of 
European  species  Avere  re-studied  according  to  the  more  modern  scien- 
tific methods  before  the  American  forms  were  investigated.  The 
manuscript  herewith  transmitted  covers  the  results  of  a more  thorough 
and  extensive  study  of  the  tapeworms  of  cattle  and  sheep  than  has 
ever  before  been  attempted,  and  places  the  forms  mentioned  on  a 
scientific  foundation. 

Very  respectfully, 

D.  E.  Salmon, 

Chief  of  Bureau. 

Hon.  J.  Sterling  Morton, 

Secretary  of  Agr  iculture. 
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LETTER  OF  SUBMITTAL 


IT.  S.  l^EPARTMENT  OF  AGRTCULTFEE, 

Bureau  of  Animal  Industry, 
WaMiifftoUj  J).  0.,  A])ril  18,  1893» 

Sir:  111  accordance  with  instructions  received  from  you  to  prepare  a 
report  on  tlie  animal  parasites  of  cattle,  I began  the  work  in  Septem- 
ber, 1891.  In  the  spring  of  1892  I took  up  the  taiie worms  of  cattle, 
and  found  that  the  various  diagnoses  of  the  species  given  by  different 
authors  were  so  contradictory  that  it  was  almost  impossible  to  deter- 
mine a single  species  with  certainty.  I was  convinced  that  it  was 
useless  to  write  anything  on  the  subject  for  my  report  until  the  entire 
group  of  tapeworms  found  in  cattle  and  allied  animals  was  subjected 
to  a thorough  anatomical  study  in  order  to  obtain  definite  characters 
for  the  differentiation  of  the  various  species. 

During  the  course  of  the  anatomical  study  then  begun  I obtained  a 
number  of  interesting  results  which  are  too  technical  to  juiblish  in  the 
biennial  report  of  this  Bureau,  and  yet  too  valuable  to  zodlogists  and 
veterinarians  and  too  important  theoretically  to  leave  unpublished. 
These  results,  therefore,  have  been  included  in  this  manuscript,  which 
I offer  for  publication  as  a special  bulletin. 

In  this  study  I have  confined  myself  almost  entirely  to  the  micro- 
scopic anatomy  of  those  organs  which  would  be  of  systematic  value. 
No  pretensions  are  made  in  this  publication  to  treating  the  worms 
histologically,  although  here  and  there  I have  mentioned  a few  histo- 
logical obervations. 

As  it  was  impossible  to  determine  the  various  species  with  certainty 
from  their  present  diagnoses,  I obtained  the  original  type  s])ecimens 
of  a number  of  the  parasites  in  question,  and  have  made  my  specific 
determinations  by  comparing  the  worms  in  the  Bureau  collection  directly 
with  the  type  specimens.  I have  further  received  from  various  Euro- 
pean specialists  a number  of  tapeworms  which  I have  compared  with 
our  American  forms,  and  it  is  a pleasant  duty  to  acknowledge  the 
kindness  of  these  foreign  specialists  in  sending  me  the  specimens 
referred  to.  To  Geheimrath  Prof.  Dr.  Karl  Mobius,  Director  of  the  Ber- 
lin Museum,  I am  indebted  for  segments  of  the  original  Tcenia  expansa 
and  Tcenia  denticulata  described  by  Budolphi  in  1810 ; to  Prof.  L.  G. 
Neumann,  of  the  National  Veterinary  School  at  Toulouse,  France,  I am 
indebted  for  specimens  of  Moniezia  jplanissi^na,  M,  alba,  M,  trigonopJiora, 

11 


12 


T.  Giardi,  T.  centripunetata^  and  T.  (flohipunctata;  to  Prof.  Moniez,  of  the 
Medical  Paculty  of  Lille,  France,  I am  indebted  for  the  original  material 
of  the  parasites  described  by  him  under  the  names:  T.  Giardi,  T.  Ben- 
edeni^  T.  Neumamii,  and  T.  mdlieoUis^  as  Avell  as  for  specimens  of 
other  French  tapeworms;  to  Prof.  Eailliet,  of  the  Veterinary  School  of 
Alfort,  France,  I am  indebted  for  specimens  of  M.  planissima\  to 
Prof.  E.  Blanchard,  of  Paris,  France,  I am  indebted  for  specimens  of 
Tccnia  marmotWj  which  I Avished  to  compare  with  the  above-mentioned 
forms  found  in  cattle  and  sheep;  to  Br.  von  Marenzeller,  of  Vienna,  1 
am  indebted  for  a siiecimen  of  M.  Benedeni;  to  Prof.  Perroncito,  of 
Turin,  Italy,  I am  indebted  for  three  strobilse  of  his  original  material 
from  which  he  described  Taenia  alba;  to  Br.  G.  M.  Giles,  of  Sanawar, 
Punjab,  India,  I am  indebted  for  specimens  of  Taenia  glohipunctata. 

Besides  the  above-mentioned  specimens  I have  had  at  my  disposal 
the  entire  Bureau  collection  of  tapeworms  of  cattle  and  sheep,  over  800 
in  number,  collected  by  Br.  Curtice,  Br.  Hassall,  and  myself;  also  a 
number  of  specimens  from  Br.  HassalFs  private  collection,  made  in 
England,  and  from  my  OAvn  collection  of  i)arasites,  made  in  France, 
Germany,  Austria,  and  America. 

I wish  to  acknowledge,  also,  the  services  of  my  assistant,  Br.  Hassall, 
who  has  made  about  2,000  microscopic  slides  for  my  use. 

For  that  portion  of  this  bulletin  which  deals  with  new  species  and 
for  the  bibliography  at  the  end  of  this  paper,  both  Br.  Hassall  and 
myself  are  to  be  considered  responsible,  Avhile  I alone  am  responsible 
for  the  statements  made  in  regard  to  the  species  already  known. 

According  to  tlierules  passed  by  thelnternational  Zoological  Congress, 
Paris,  1889,  the  laAv  of  priority  must  be  strictly  adhered  to  in  determin- 
ing the  generic  and  si)ccific  names  of  animals.  Most  zoologists  have 
adopted  this  rule,  although  it  occasionally  causes  incom^enience  for 
the  time  being.  In  a former  paper  I objected  to  applying  the  rule  in  all 
cases,  stating,  as  a particular  case,  that  we  should  of  Pentastomum 
prohoscideum  rather  than  revert  to  the  specific  name  crotali.  At  pres- 
ent, however,  I wish  to  Avithdraw  from  that  position,  for  I am  thor- 
oughly convinced  that  we  can  never  obtain  a fixed  nomenclature  until 
the  ‘4aw  of  priority”  and  the  rule  ‘^Once  a synonym  always  a syno- 
nym” are  strictly  enforced  according  to  the  rules  laid  down  by  the 
International  Congress.  I am  lienee  in  favor  of  speaking  of  Linguatula 
rather  than  Pentastomum,  and  if  the  genus  Linguatula  is  divided  Ave 
are  obliged  to  accept  the  genera,  Linguatula  and  Porocephalus — Poro- 
ccplialus  crotali^  instead  of  Pentastonum prohoscideum* 

*We  should  in  that  case  speak  of  Porocephalus  consirictus,  For,  aunulosus,  For. 
jyolyzonus,  For.  suhuUferus,  For.  moniliformis,  For.  me(ias1omus,  For.  oxycephnlus,  etc.  It 
is  not  at  all  improl)ahle  that  Forocephalus  armUIaias  (JAnyualula  armillala  AVyman, 
1845)  will  prove  to  he  identical  witli  Forocephalus  polyzonns,  in  wliich  case  AVymaii’s 
specific  name  must  he  accepted.  I hope  later  to  compare  the  type  specimens  of 
some  of  these  forms  in  order  to  straighten  out  the  synonymy,  which  seems  at  pres- 
ent to  he  very  uncertain. 


13 


In  tlie  x^resent  paper  I have  held  strictly  to  these  rules,  and  used 
the  terms  actmioiiles  and  Giardi  as  specific  names,  instead  of  fimbriata 
and  ovilla  in  speaking  of  two  of  the  worms  found  in  sheep. 

I am  well  aware  of  the  fact  that  in  following  out  these  rules  I am 
doing  that  which,  although  indorsed  by  most  zoologists,  is  disapproved 
of  by  many  helminthologists,  who  contend  that  we  should  aceex^t  the 
specific,  name  which  we  find  in  general  use.  These  authors,  however, 
lose  sight  of  the  fact  that  many  animals  have  one  name  in  general 
use  in  one  country,  while  another  name  is  generally  used  in  another 
country.  Thus  Fentastomum  is  in  general  use  in  Germany,  w'hile  Lin- 
(fuatula  is  in  more  general  use  in  France,  England,  and  America. 
Authors  are  generally  best  acquainted  with  the  text-books  of  their  own 
country,  and  will  naturally  assume  that  the  name  “in  general  use 
in  their  own  country  is  the  name  to  be  followed.  Thus  Germans 
would  hold  to  Fentastomum,  while  French,  English,  and  American 
authors  would  hold  to  Linguatula. 

The  only  way  to  establish  an  international  nomenclature  in  medical 
zoology,  as  well  as  in  other  branches  of  biology,  is  to  enforce  the  law 
of  priority. 

In  the  adult  tapeworms  of  cattle  and  allied  animals  I recognize  sev- 
eral distinct  groups,  and  in  the  descrix>tion  given  below  the  x^a^rasites 
are  classed  together  in  four  groux)S : 

(1)  BlancliarcVs  genus  Moniezia,  in  wliicli  the  species  naturally  fall  into  three  sub- 
divisions : 

{a)  The  Planissima  group,  characterized  by  the  linear  arrangement  of  the  iuter- 
proglottidal  glands  {M.  planissima,  M.  Benedeni,  M.  Ncumanni). 

(h)  The  Expansa  grou}),  characterized  by  the  saccular  arrangement  of  the  inter- 
proglottidal  glands  (M.  expansa,  M.  oblongiccps,  and  M.  trigonopliora). 

(c)  The  Deniiculata  group,  which  contains  forms  in  which  the  interprogiottidal 
glands  are  absent  {M.  denticulata  and  Jil.  alba). 

(2)  The  genus  Thysanosoma  Diesing.  This  genus  is  characterized  by  the  presence 
of  a single  uterus  with  ascon-spore  sliaped  egg-sacs.  Further,  while  in  the  genus 
Moniezia  the  genital  canals  pass  dorsaily  of  the  longitudinal  canals,  in  the  genus 
Thysanosoma  they  pass  between  the  longitudinal  canals. 

(3)  RaillieFs  new  genus  Stilesia,  based  upon  Tauiia  globipunctata.  Provisionally 
the  species  T.  centripunatata  may  be  placed  in  this  genus,  but  I believe  that  further 
study  may  result  in  the  formation  of  a separate  genus  for  that  worm. 

(4)  Owing  to  our  lack  of  knowledge  of  the  anatomical  details  of  M.  nullicoUis,  T. 
Fogti,  T.  crucigera,  T.  capreoU,  and  T.  caproe,  it  is  impossible  as  yet  to  give  these 
species  any  definite  place  in  the  classification. 

Besides  tbe  above-mentioued  sx>ecies,  the  Bureau  possesses  three 
foim^  of  Moniezia,  taken  from  sheep,  at  least  two  of  which  are  probably 
new  species. 

Unless  otherwise  expressed  the  measurements  given  are  in  milli- 
meters (™™). 

The  cestodes  collected  by  this  Bureau  for  the  past  eighteen  months 
have  been  fixed  in  the  following  solution:  Fifty  xiarts  of  an  aqueous 
solution  of  corrosive  sublimate  + 50  x^aUs  of  alcohol,  70  x>er  cent  + a 
.few  drops  of  glacial  acetic  acid.  The  worms  were  placed  in  this  liquid 
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wliicli  had  been  heated  to  45-53^  0.  The  liquid  was  then  allowed  to 
cool  for  20  to  GO  minutes.  The  parasites  were  next  washed  in  running 
Avater  from  1 to  24  hours,  and  passed  through  30  per  cent,  50  per  cent, 
70  per  cent,  95  per  cent,  and  absolute  alcohol. 

The  preparations  have  been  colored  in  alcoholic  hydrochloric  acid- 
carmine  after  Grenadier  or  hmmatoxylin,  and  finally  mounted  in  Can- 
ada balsam.  Most  of  the  sxiecimens  collected  by  the  Bureau  prior  to 
July,  1891,  were  simply  preserved  in  alcohol,  and,  with  few  exceptions, 
have  been  of  very  little  use  in  jirexiaring  this  bulletin.  It  is  also  evi- 
dent that  the  specimens  Ave  have  received  from  European  zoologists 
have  been  killed  in  alcohol. 

Anterior  in  this  paper  signifies  ce^fiialad. 

Posterior  signifies  caudad. 

Proximal  refers  to  the  direction  toward  the  head  or  median  line, 
refers  to  the  direction  from  the  head  or  median  line. 

Ventral  refers  to  the  flat  surface  of  the  worms,  containing  the  large  longitudinal 
canals  and  female  organs. 

Dorsal  refers  to  the  opposite  surface. 

Lateral  refers  to  the  direction  toward  the  margins  upon  which  the  genital  pores 
are  found. 


Eespectfully  submitted. 


Charles  W.  Stiles, 
Zodlogistj  Bureau  of  Animal  Industry, 


Dr.  D.  E.  Salmon, 

Chief  of  the  Bureau  of  Animal  Industry, 


A RE\'ISION  OF  IMF  ADULT  CESTODES  OF  CATTLE,  SHEEP, 
AND  ALLIED  ANIMALS. 


By  C.  W.  Stiles,  Pn.  D.,  and  Albert  Hassall,  M.  E.  C.  V.  S. 


PAKT  L 

MONIEZIA  R.  Blanchard,  1891. 

A,  Planissima  Group.  (M.plamssima.,  21.  Benedeni^  and  71/’.  I^eumanni.) 

luterprogiottidal  glands  linear  and  not  grouped  around  sacs, 

(1)  Moniezia  planissima  Stiles  and  Hassall,  1893, 

[Plates  I,  II,  Figs  1-6 ; Plate  III,] 

Synonymy. — Tconia  expnnsa,  ex  parte  of  various  authors. 

Hosts. — Sheep  {Ovis  aries) ; cattle  {Bos  taurus)  : small  intestine. 

Geographical  distribution. — United  States  of  America:  Chicago,  111.,  and  Washington, 
U.  C.  (Hassall,  Stiles,  and  Curtice);  Fairfax  County,  Virginia  (Norgaard). 

’ France:  Paris  (Railliet,  of  Alfort,  Stiles);  Toulouse  (Neumann). 

LITERATURE. 

(Probably  all  references  to  Tania  expansa  20-25'^”“  broad.) 

(1)  C.  W,  Stiles.  Notes  snr  les  Parasites — 14:  Snr  le  Tomia  expansa  Rudolphi; 

Compt.  rend,  de  la  Soc.  d.  Biol.  Paris,  1892.  Pp.  665-666. 

(2)  Bemerkungen  iiber  Piuasiten — 17 : Ueber  die  topographische  Anato- 

mie  des  Gefasssystems  in  der  Familie  Tomiadw ; Centralblatt  fiir  Bakteriol- 
t)gie  und  Parasitenknnde.  1893.  Bd.  xiii,  p.  457-465,  Fig.  3, 

HISTORICAL  REVIEW. 

Upon  studying  tlie  tapeworms  of  cattle  and  sheep  we  became  con- 
viiiced  that  21oniezia  expcmm  contained  more  than  one  species,  and 
diagnosing  the  proper  71/.  e.icpansa  by  a few  segments  and  the  scolex  of 
RudolphPs  original  material,  Ave  separated  from  it  Moniezia  planissima. 
Stiles  found  this  sjiecies  at  Paris,  and  Hassall  and  Stiles  found  it  at 
Washington,  I).  C.  We  have  also  found  several  segments  of  this  worm 
in  the  material  collected  by  Dr.  Curtice,  under  the  label  Tcetiia 
expansa^'^''  and  Dr.  Norgaard  has  recently  found  it  in  Virginia.  Two  of 
the  best  known  medical  zoologists  of  Prance  (Railliet  and  Neumann) 
have  also  sent  us  specimens  of  this  species  under  the  label  “ Twnia 
expansa.^^ 

The  only  publications  on  this  worm,  as  a distinct  species,  are  the  short 
preliminary  notes  by  Stiles  (1,  2).  The  present  account  of  the  anatomy 
is  the  pafier  anticipated  by  those  preliminary  papers. 


16 


16 


ANATOMY. 

General  appearance. — When  fresh  the  strobilais  yellowish,  but  when 
preserved  it  becomes  whitish.  The  worm  is  remarkably  flat  and  broad 
much  more  so  than  31.  expansa.  In  the  best  specimens  at  our  disposal 
the  segments  are  slightly  contracted.  In  a few  specimens  in  the  Bureau 
collection  they  are  not  contracted,  the  segments  being  slightly  longer  and 
narrower.  In  the  following  description,  however,  we  have  used  the 
AYorms  which  are  slightly  contracted.  ^Nevertheless,  we  have  given  a 
flgure  of  some  uncontracted  segments,  so  that  the  difference  may  be 
readily  seen  and  no  confusion  arise. 

Fig.  1,  Plate  I,  represents  a strobila,  natural  size,  slightly  contracted. 
The  segments  increase  in  breadth  very  rapidly.  It  will  be  noticed  that 
the  segments  are  very  regular,  although  wedged  segments,  such  as 
have  been  described  in  other  worms,  are  occasionally  found.  The  pos- 
terior flap  of  the  segment,  overlapping  the  next  following  segment,  is 
very  distinct.  The  cuticle  is  very  smooth. 

Scolex. — The  heads  of  the  various  preserved  specimens  in  our  pos-  * 
session  vary  greatly  in  shape  and  size.  They  haA^e  the  appearance  pre- 
sented in  Figs.  2,  2a  and  2h,  Plate  i.  When  viewed  from  the  apex  the 
head  is  nearly  square.  The  suckers  are  at  the  four  corners  and  turned 
slightly  towards  the  front.  In  press  preparations,  Au'ewed  from  the 
ventral  or  dorsal  surface,  we  notice  a plane  running  from  the  anterior 
portion  backwards  and  upwards,  i.  c.,  the  posterior  edge  of  this  plane 
is  the  point  of  the  highest  focus,  and  situated  0.5G  from  the  anterior 
extremity.  A head  examined  in  alcohol  measured  0.8"’^^  broad.  The 
suckers  were  strong,  0.296  in  diameter,  the  muscular  wall  0.064"”*^ 
thick  j cavity  of  the  sucker  round f the  opening  someAvhat  oblong  and 
directed  diagonally  toward  the  front.  The  constriction  (0.7'““’  from 
the  anterior  extremity)  is  0.664“"“  broad.  Then  follows  an  unsegmented 
portion  (neck)  0.8“"“  long,  at  the  end  of  Avhich  the  first  signs  of  sfrobili- 
zation  are  visible.  In  some  specimens  the  neck  appears  short  and 
thick,  in  others  very  long  and  thin  (contraction).  In  the  neck  two 
longitudinal  canals  are  visible  on  each  side. 

In  the  examination  of  x>reserved  material  too  much  confidence  must 
not  belaid  upon  the  size  of  the  head,  as  it  may  contract  or  shrink  in 
preparation.  Press  preparations  also  give  more  or  less  artificial  pic- 
tures. Thus  the  folloAving  measurements  Avere. found  in  preserved  mate- 
rial and  balsam  iireparations : 


Diameter  of 
head. 

Po.stcrior 
ed^eof  ])laiie 
from  ante- 
rior point. 

Diaimder  of 
Slickers. 

Muscular 
wall  of 
suckers. 

Distance  of 
constriction 
I'rom  ante- 
rior ex- 
tremity. 

Diameter  of 
constric- 
tion back  of 
the  head. 

Strohiliza- 
tion  begins 
back  of 
constriction. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1 . . 0.  40 

0.  528 

0.  20 

0.  072 

0.8 

0.  312 

0.  8 

2..  0..^)48 

0. 326 

0.  288 

0.  480 

0.  352 

0.  64 

3..  0.448 

0. 192 

0.  072 

0.4 

0.216 

0.8 

4..  0.67 

0.  256 

0.  064 

0.  56 

0.  496 

1.48 
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Most  of  these  variations  are  due  to  contraction.  The  liead  of 
fresh  speeiinens  generally  measures  ().7-0.9'*”'‘.  The  segments  are  at 
first  extremely  short  and  indistinct,  but  tiny  rai)idly  become  much 
broader,  longer,  and  sharper  in  their  outline.  Seven  to  12“”"  from  the 
head  (segment  ca.  150)  the  segments  measure  0.0G2-0.112"”"  long  by 
1.5-2“"“  broad;  they  are  very  thin.  At  this  point  (Plate  i.  Fig.  3) 
we  find  the  first  trace  of  genital  organs  in  the  form  of  round  clumps  of 
tissue,  48//.  in  diameter,  in  the  lateral  portion  of  the  median  field  (just 
inside  the  longitudinal  canals);  two  anlagen*  are x^resent  in  each  seg- 
ment. 

Segments  70’"’“  from  the  head  measure  4’“'“  broad  by  0.3-0.55’“’“  long 
(Plate  1,  Fig.  4).  The  genital  x^ores  have  not  yet  x>ierced  the  edge  of 
the  segment.  The  aulagen  of  the  genital  canals  are  still  solid  and 
extend  from  the  lateral  margin  of  the  anterior  half,  a distance  of  about 
0.3’“’“  towards  the  median  field,  crossing  the  longitudinal  canals  and 
ending  in  a double  knob.  The  anterior  x^)ortion  of  the  knob  belongs  to 
the  male  genitalia,  the  x^osterior  to  the  female  genitalia.  No  testicles 
are  visible. 

The  distal  border  of  every  segment  is  very  slightly  wavy  and  over- 
laps the  x)roximal  border  of  the  next  following  segment  about  0.032’“’“. 
The  juncture  of  the  segments  is  diflerentiated  in  the  median  field  to  the 
extent  of  showing  a linear  groux)  of  cells  each  side  of  the  median  line; 
this  organ  will  be  desci  ibed  more  fully  below. 

The  longitudinal  canals,  which  were  of  nearly  the  same  diameter  in  the 
head,  have  changed  in  position  and  size.  The  ventral  canal  has  a 
lumen  of  about  0.1’““',  and  is  nearer  the  margin  of  the  segment;  the 
dorsal  canal  is  but  0.05’“’“  broad,  and  lies  on  the  median  side  of  the 
ventral  canal,  at  the  same  time  slightly  dorsal  of  the  latter. 

The  testicles  first  ax)x>ear  in  segments  about  100’“’“  from  the  head.  At 
first  they  are  arranged  in  two  triangles  pointing  towards  the  median 
line,  as  in  M.  trifiono^^hora  (see  x^.  38),  but  they  very  soon  lose  this 
arrangement  (see  below). 

Segments  14“’“  from  the  head  measure  8’“’“  broad  and  0.4’“’“  long. 
The  genital  x^ore  is  distinct  and  the  male  and  female  canals  are  very 
X)lain.  The  genital  x>ore  is  in  the  anterior  half  of  the  edge  of  the  seg- 
ment. The  vas  deferens  is  very  slightly  convoluted;  the  testicles  have 
increased  in  number  and  they  are  nearly  as  numerous  in  the  median  as 
in  the  submedian  fields.  None  were  found  in  the  lateral  fields. 

Of  the  female  organs  one  can  distinguish  vagina,  recex^taculum  sein. 
inis,  shell- gland,  vitellogene  gland,  ovary,  and  several  small  canals 
which  will  be  considered  below.  The  uteri  are  not  visible.  In  the 

'"The  word ‘‘anl age" — plaral  ^^aiilagen" — is  now  being  adox/ted  by  a number  of 
American  zoidogists  to  signify  tbe  incipient  rudhnent  of  an  OTgau.  Tliis  is  the  meaning 
given  to  the  word  in  this  x>ai)er.  Prof.  Xh  L.  Mark  has  recently  introduced  the  term 
‘^fundament"  as  equivalent  to  the  German  ‘Anlage." 

7114— No.  4 2 
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ijiediaii  field  each  segment  overlaps  the  one  next  following  by  0.176"''^'; 
and  at  the  juncture  of  every  two  segments  there  is  a differentiation  in 
the  median  field  (about  0.(>8'""'  each  side  of  the  median  line)  which 
colors  very  dark  in  acid  carmine.  Sacs  such  as  we  find  in  M.  expansa 
(seex>.  32)  are,  however,  nowhere  develoxmd.  The  arrangement  of  the 
various  organs  can  be  esx)ecially  well  seen  in  segments  180-400'“"'  from 
the  head,  measuring  9-13.5'“'“  in  breadth  by  0.07-0.90“''“  long  by  0.17- 
0.20'““'  thick. 

The  segments  are  quadrate  in  form  (Plate  ii,  Pig.  4).  The  posterior 
flax^  of  each  segment  overlax^s  the  anterior  x^ortion  of  the  next  following 
segment  by  0.192"''“  (Plate  i,  Fig.  5).  The  first  thing  which  strikes  the 
eye  on  the  stained  sx^ecimen  is  the  deexdy  colored  line  at  the  juncture 
of  the  segments,  runn'ng  parallel  to  the  x>osterior  edge  and  measuring 
about  1.9“'“'  long  by  48  [i  wide.  Upon  examining  this  in  sections 
Avith  a high  x^>OAver  it  is  found  to  be  distinctly  cellular  in  structure.  On 
frontal  sections  (Plate  ii.  Fig.  2)  the  cells  are  arranged  irregularly  in 
groux^s.  This  groux^ing  is  more  or  less  artificial,  and  caused  by  the 
longitudinal  muscles.  The  cells  are  drawn  out  at  one  end,  which  in- 
clines toward  the  nearest  muscle-fiber.  The  round  nuclei  (4  p)  are  very 
distinct  and  the  nucleolus  (2  p.)  is  very  sharply  defined.  Generally  only 
one  dark  spot  is  found  in  the  nucleus,  but  occasionally  Uvo  are  found. 
In  Plate  iii,  Fig.  2,  it  Avill  be  seen  that  these  cells  surround  the  border 
between  two  succeeding  segments,  and  that  they  are  directed  toAvards 
the  cuticle.  They  have  the  same  ax^xiearance  as  the  cells  surrounding 
the  interx^roglottidal  sacs  in  M.  expansa,  and  probably  rexiresent  a Ioav 
stage  in  the  phylogenetic  development  of  those  organs.  The  grouping 
Avhich,  as  stated,  is  in  this  case  irregular  and  apxiarently  dexieudent  on 
the  position  of  the  longitudinal  muscle  fibers,  reaches  its  highest  devel- 
opment around  the  sacs  in  the  species  of  the  Uxpansa  group. 

The  genital  pores  are  in  the  lateral  margin,  invariably  in  the  ante- 
rior half  of  the  segment  (Plate  ii,  l^ig.  4,  and  Plate  ni,  Fig.  3).  The 
male  and  female  oxAenings  xiresent  the  following  constant  topographical 
relations:  On  the  right  hand  side  of  the  segment  the  vagina  is  ven- 

tral, while  the  cirrus  lies  dorsal  in  the  same  transverse  plane;  on  the 
left  side  the  x^osition  is  reversed  so  that  the  vagina  is  dorsal  and  the 
cirrus  is  ventral  in  the  same  transverse  plane  (l^late  ii,  Fig.  3,  4).  This 
arrangement  was  found  constant  in  every  segment  examined. 

The  vagina  leads  toward  the  female  glands,  which  lie  just  median  of 
the  longitudinal  canals,  Avhile  the  vas  deferens  extends  from  the  cirrus 
across  (dorsally)  the  female  glands  to  the  testicles,  which  are  scattered 
throughout  the  median  field  (Idate  ii.  Fig  4). 

Male  genitalia. — Tiie  cirrus-pouch  extends  straight  towards  tlie 
median  line  of  the  body.  It  is  0.28'“'“  long,  ().()96'“'"  in  diameter  (l^late 
II,  Figs.  3,  4,  and  Plate  ui.  Fig  4).  The  inverted  cirrus  runs  through 
its  center,  forming  but  cornx)a,ratively  feAv  convolutions.  The  layers 
of  the  cirrus-x>ouch,  beginning  at  the  center,  are  U;S  follows:  (1) 
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lumen;  (2)  (iiliary  projections  extending  into  the  lumen.  Zschokke 
states  that  this  is  of  cellular  nature  in  Tamia  expansa^  but  we  were 
unable  to  eoiivinee  ourselves  of  tlie  correctness  of  this  statement  as 
ap[)lied  to  M.  ijlanismna.  We  saw  in  sections  a number  of  nuclei 
which  were  apparently  in  this  layer  (Plate  iii,  Fig.  4)  but,  which  upon 
further  study  proved  to  be  in  the  next  following  layer;  (3)  a more  or 
less  homogenous  layer  containing  numerous  nuclei,  hence  of  cellular 
origin.  In  (Plate  iii.  Fig  4)  some  of  these  nuclei  appear  as  if 
they  were  in  layer  2,  but  the  circular  muscles  prove  that  the  section 
was  not  exactly  straight;  2 and  3 are  probably  to  be  looked  upon 
as  a single  layer,  or  more  strictly  speaking,  as  arising  from  a single 
layer  of  cells;  (4)  circular  muscles;  (5)  longitudinal  muscles,  longi- 
tudinal in  reference  to  the  shape  of  the  eirrus-pouch,  not  in  reference 
to  the  worm;  (6)  cellular  parenchyma  with  large  nuclei;  (7)  circular 
muscles  with  nuclei  which  stain  very  dark.  This  layer  is  much  thicker 
iu  the  proximal  than  in  the  distal  portion  of  the  pouch;  (8)  longitudinal 
muscles. 

For  the  study  of  layers  7 and  8 this  si>ecies  is  not  very  good.  In 
cross  sections  of  the  pouch  the  circular  muscles  (Plate  iii.  Fig.  6)  are 
very  evident,  but  it  is  only  with  the  greatest  difficulty  that  the  longi- 
tudinal fibers  are  seen,  while  in  longitudinal  sections  the  reverse  is  the 
case,  except  that  the  circular  fibers  of  the  proximal  portion  come^fiainly 
into  view. 

Upon  emergiugfrom  the  median  end  of  the  cirrus-pouch  the  male  canal 
immediately  increases  in  diameter,  forms  a number  of  convolutions, 
and  crosses  into  the  median  field  on  the  dorsal  side  of  the  longitudinal 
canals ; most  of  the  convolutions  lie  anterior  to  the  vagina.  Arriving  at 
the  ovary  it  decreases  in  diameter  and  crosses  the  latter  dorsally. 

Testicles. — At  this  stage  there  are  400  to  600  testicles  scattered  through 
the  entire  median  field,  forming  a more  or  less  regular  quadrangle. 
There  is  generally  no  portion  iu  the  median  line  where  the  testieles  are 
absent,  such  as  is  seen  in  M.  trigonophora.  On  cross  section  they  are 
seen  to  lie  in  the  center  portion  of  the  segment,  i.  e.,  between  the 
transverse  muscles. 

Female  genitalia. — In  a depression  directly  dorsal  (left  side,  ventral 
right  side)  of  the  cirrus  lies  the  vulva  (Plate  ii.  Fig.  3),  from  which  the 
vagina  runs  almost  straight  toward  the  median  field  of  the  segment. 
The  layers  of  the  vagina  (Plate  iii.  Figs.  4,  5)  correspond  very  nearly 
to  those  of  the  cirrus,  i.  e.  (1)  lumen;  (2)  ciliary  projections;  (3)  homo- 
genous layer  with  nuclei;  (4)  longitudinal  fibers  (almost  impercepti- 
ble) ; (5)  circular  fibers,  which  are  extremely  thin  -except  at  the  beginning 
of  the  vagina,  Avhere  they  form  a strong  sphincter  capable  of  completely 
closing  the  entrance;  and  (6)  a distinct  cellular  layer  similar  to  that 
recognized  by  Zschokke  iu  T.  expansa. 

It  will  be  noticed  that  in  the  cirrus  the  circular  muscles  (4)  are  sur- 
rounded by  the  longitudinal  fibers  (5),  while  in  the  vagina  the  reverse  is 
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the  case.  This  has  already  been  noticed  by  other  authors^  Zschokke 
for  instance,  in  other  species  [T.  expama). 

Tlie  vagina  runs  toward  the  median  field  and  i)asses  the  longitudinal 
canals  on  their  dorsal  side,  retaining  a nearly  uniform  diameter  for 
about  0.72””".  Then  it  suddenly  enlarges  (Plate  in.  Fig.  3)  into  a short 
bulb,  which  is  followed  by  a constricted  portion  24  ,a  long.  The  latter 
then  empties  into  the  receptaeulum  seminis,  which  measures  0.44'""^ 
long  by  0.09G'"'"  in  diameter  and  lies  on  the  dorsal  side  of  the  ovary. 
The  histology  of  the  receptaeulum  seminis  is  entirely  different  from 
that  of  the  vagina,  there  being  an  inner  epithelium  with  an  outer  base- 
ment membrjine.  From  this  point  the  topography  of  the  canals  can  be 
made  out  only  by  a patient  study  of  numerous  sections.  Our  studies 
on  sections  in  the  three  directions  have  led  us  to  the  following  results 
(Plate  II,  Fig.  1 and  Plate  iii,  Figs.  1-3) : 

From  the  ventral  side  of  the  receptaeulum  seminis,  a short  distance 
from  its  median  extremity,  a canal  takes  its  origin  j this  canal  runs 
about  0.132"”"  in  a curved  direction,  the  convexity  being  ventrad  and 
slightly  distal;  it  is  made  up  of  a high  interior  epithelium  (nuclei  3 fx) 
with  a basement  membrane.  This  canal  (oviduct)  iu  which,  as  we  shall 
see  later,  the  ova  come  in  contact  with  the  spermatozoa  (hence  ‘‘  fer- 
tilization canal”),  leads  from  the  ovary,  from  which  it  is  separated  by 
a short  constriction  provided  with  circular  fibers.  Thirty  two  /x  from 
the  origin  of  the  above-described  canal  another  canal  branches  off*  from  it 
dorsally, makes  one  or  more  convolutions,  and  enters  the  shell  gland;  in 
about  the  center  of  the  latter  it  divides  into  two  canals,  one  of  which 
passes  straight  through  the  gland  in  a veiitro-distal  direction  and  dilates 
suddenly  into  the  calyx  of  the  vitellogene  gland.  This  latter  canal  is  the 
vitello-duct.  The  other  canal  runs  from  the  center  of  the  gland 
dorso-anteriorly,  makes  several  convolutions  both  in  the  shell-gland  and 
after  it  leaves  it,  then  runs  to  the  uterus.  The  relations  of  these  canals 
are  given  in  Plate  ii.  Fig.  1,  and  Plate  iii.  Fig.  1,  which  are  slightly 
diagrammatic. 

Ovary, — The  ovary  is  nearly  renal  in  form,  varying  slightly  according 
to  the  contraction  of  the  segment  (Plate  iii.  Fig.  3).  When  the  segments 
are  expanded,  the  ovary,  shell-gland,  and  vitellogene  gland  together 
form  a circular  body,  but  when  the  segment  is  more  or  less  contracted, 
this  circular  body  becomes  lengthened  in  its  lateral  diameter  and  short- 
ened in  its  longitudinal  diameter.  The  ovary  in  Plate  iii.  Fig.  3,  meas- 
ures 1.12"”"  in  its  lateral  diameter.  Coloring  liquids  differentiate  the 
organ  into  two  distinct  parts;  a ])erii)heral  portion  (cortex)  Avhich  stains 
very  dark  and  represents  the  ovarial  tubes,  and  a central  ])oition 
(calyx)  which  stains  more  lightly.  All  the  tubes  l(‘;id  into  this  central 
portion  from  which  the  ovidiuff  runs. 

The  vitellogene  gland  (Plate  ii.  Fig.  1,  and  Plate  in.  Figs.  1-3)  lies  on 
the  x)osterior  (distal)  side  of  the  ovary,  and  is  nearly  iiudosed  by  the  i)ro- 
jecting  sides  of  the  latter.  It  measures  0.4"”"  by  0.24"”".  Iu  i)reparations 
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tliis  oi\£2:nii  appenrs  inucli  darker  tliaii  the  ovary^  owing*  to  tlie  fact  that 
the  nuclei  are  of  a darker  coloi'j  slightly  smaller,  and  more  crowded.  The 
gland  is  composed  of  takes  which  lead  into  a common  calyx  from  which 
the  vitello  duct  takes  its  origin.  While  the  ovary  consists  of  long, 
thin  tuhes,  the  vitellogene  gland  is  more  acinus-like  in  its  character. 

SheU-filand  (Platen,  Fig.  1,  and  Plate  iii,  Figs.  1-3). — Between  the 
ovary  and  vitellogene  gland,  and  on  the  dorsal  side  of  the  latter,  is  sit- 
uated an  irregularly  shaped  organ  which  is  known  as  the  shell-gland. 
The  ])oint  where  the  vitello-duct  and  oviduct  come  together  (ootyp) 
forms  approximately  the  center  of  the  gland.  The  nuclei  of  the  gland 
(5  /7.)  are  very  similar  to  those  of  the  ovary,  and  take  on  about  the  same 
stain. 

Uterus. — No  connection  can  be  traced  between  the  iiteri-anlagen  of 
the  two  sides  of  the  segment,  hence  we  have  originally  (ontogenetic- 
ally)  two  uteri,  corresponding  to  the  two  sets  of  organs. 

Excretory  canals. — The  ventral  longitudinal  canal  lies  laterally  of 
the  dorsal  canal  and  slightly  ventrally.  Its  lumen  is  llattened  dorso- 
ventrally  (0.2"”“  by  O.OKh"*'*)  and  is  extremely  irregular  j its  cuticular 
lining  is  very  thin.  In  the  posterior  portion  of  each  segment  it  is  con- 
nected with  the  corres])onding  canal  of  the  other  side  by  the  transverse 
canal.  The  dorsal  canal  is  smaller  (0.061'“'"  by  0.008''"'')  ; the  cuticular 
lining  is  thicker  than  that  of  the  ventral  canal.  Cells  are  grouped 
more  or  less  regularly  around  the  dorsal  canal,  but  we  can  hardly  look 
upon  them  as  forming  a distinct  epithelium  such  as  Zschokke  described 
in  his  article  on  T.  expansa. 

The  Jonyittidinal  nerves  can  be  distinguished  on  the  lateral  side  of  the 
lacunes.  They  cross  the  genital  canals  ventrally.  From  this  point  to 
the  end  of  the  strobila  the  segments  continue  to  increase  considerablj^ 
in  breadth  but  very  slightly  in  length.  Segments  60^'"  from  the  head 
measured  14“""  by  1'""' ; 80^^'"  from  the  head,  10"""  by  1""" ; 1"'  from  the 
head,  18'"'"  by  1.5'""’,  and  1.25'"  from  the  head,  20'"'"  by  1.75""".  In  one 
worm  segments  26"""  broad  were  found.  The  last  few  segments  show 
a disposition  to  become  slightly  longer  and  narrower. 

As  the  uteri  increase  in  size  they  make  numerous  folds  which  com 
pletely  fill  up  the  niedian  field  and  extend  into  the  lateral  fields,  cross- 
ing the  longitudinal  canals  dorsally.  In  the  median  line  the  two  uteri 
come  together  in  such  a way  that  it  is  impossible  to  distinguish  one 
from  the  other  ( Plate  ii.  Fig.  5). 

In  the  meantime  the  other  genital  organs  atrophy,  the  testicles  being 
the  first  to  disappear;  then  tlie  ovary,  vitellogene  gland,  and  shell-gland 
fade;  the  receptaculum  seminis,  vagina,  and  cirrus-i)Ouch  i^ersist  the 
longest  (Plate  ii,  Fig.  5). 

Eggs. — The  ova  are  more  or  less  globular,  measuring  63  //  in  diame- 
ter; by  reciprocal  i^ressure  they  become  cuboid.  The  embryo,  which 
measures  16-18 , a in  diameter  and  is  provided  with  the  six  character- 
istic hooks  9/7  long,  is  surrounded  by  a pyriform  apparatus.  The  bulb 


of  tlie apparatus — i.  c.,tliatpart  di  rectly  suiTouiuliiig  the  embryo — meas- 
ures 20// in  diameter.  The  horns  are  24//  long,  ai)pear  to  be  hollow, 
and  end  in  a disk  15  //  in  diameter.  When  viewed  en  face  the  disk  is 
nearly  round.  In  the  center  are  seen  the  ends  of  the  two  horns,  each 
3//  in  diameter,  and  several — generally  four — round  nuclear  bodies 
(3//),  each  containing  one  or  two  very  refringent  dots.  These  four 
bodies  have  every  appearance  of  being  true  nuclei.  When  treated  with 
caustic  soda  the  disk  frequently  assumed  the  fringed  appearance  which 
Curtice  figures  in  Tce^iia  expansa. 

There  is  a thin  membrane  inside  the  bulb  of  the  i)yriform  apparatus, 
and  at  a point  near  the  horns  this  membrane  was  invaginated  toward 
the  embryo  (Plate  ii,  Fig.  6).  This  observation  was  made  upon  i>re- 
served  material,  so  that  it  is  not  impossible  that  this  is  to  be  explained 
by  a contraction  of  the  embryo.  The  horns  are  surrounded  by  a gran- 
ular fatty  substance. 

SPECIFIC  DIAONOSIS. 

From  the  above  anatomical  description  we  feel  justified  in  giving  the 
following  specific  diagnosis: 

Moniezia  planissima  S.  & H.,  1892. — Adult  strobila  1 to  2'»  long;  yellowish.  Head 
quadrate,  0.4-0.9'”"’  broad;  suckers  at  the  four  corners  and  directed  forwards  (diam- 
eter 0.25"^™) ; dorsal  and  ventral  surfaces  usually  show  a distinct  plane  running 
across  the  suckers  and  ending  about  0.5"*'"  from  the  anterior  extremity  (balsam  prepa- 
rations). Neck  broad,  0.6-1. 5’"*"  long  or  very  narrow  and  long.  First  traces  of 
genital  organs  7-12*"*"  from  the  head  (segment  ca.  150).  The  segments  are  at  first 
extremely  short ; always  much  broader  than  long  and  louger  than  thick;  ripe  seg- 
ments 12-26*"*"  broad  by  1-1.75*"*"  long,  generally  thin.  Interproglottidal  glands 
linear,  large  and  very  distinct.  Genital  pores  double,  situated  in  the  anterior 
portion  of  the  lateral  margin;  vagina  and  cirrus  on  the  same  transverse  plane — on 
the  right,  vagina  ventral,  cirrus  dorsal;  left  side  vagina  dorsal,  cirrus  ventral;  gen- 
ital canals  pass  dorsally  of  the  longitudinal  canals  and  nerves.  Testicles  begin 
about  10**'"  from  the  head,  at  first  arranged  in  two  triangles ; 400-600  testicles  present 
in  ripe  segments  and  generally  as  numerous  in  the  median  line  as  elsewhere,  so 
that  the  testicles  of  each  side  cannot  always  be  distinctly  separated.  Uterine  folds 
enter  the  lateral  fields.  Eggs  63  //  in  diameter;  bulb  of  pyriform  apparatus  20  //; 
horns  24  //;  embryo  16-18  //;  hooks  9 //.  (See  also  generic  diagnosis,  p.54). 

Type  specimen  is  in  tlie  Bureau  of  Animal  Industry;  typical  speci- 
mens will  be  sent  to  museums  and  specialists  excliangiiig  with  this 
Bureau.  S.  & ii. 


(2)  Moniezia  Benedeni  (Moniez,  1879)  R.  Bl.,  1891. 

[Plate  II,  Figs.  7,8.] 

Synonymy. — Tconia  Benedeni  Moniez,  1879;  Moniezia  Benedeni  (M.)  R.  Bl.,  1891; 

Tcenia  denticiilaia  Neumann,  1892  (fig.  of  scolex.) 

Hosts. — Domestic  sheep  (Oris  ft/’ies),  Moniez;  cuttle  (Bos  taurus),  Mnniez,  v.  Marcn- 
zeller. 

Geographical  distribution. — France  (at  Lille,  Moniez);  Austria  (at  Vienna,  v.  Mar- 
enzeller). 
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HISTORICAL  REVIEW. 

This  species  was  first  described  by  Moniez  (1)  as  a worm  of  4‘"  or 
more  long;  head  large  in  proportion  to  the  neck;  last  segments  more 
thana  centimeter  broad;  longitndiiial  muscles  of  one  surface  developed 
more  than  those  of  the  other  surface.  The  parasites  were  found  in  the 
intestine  of  sheep  at  Lille,  France.  The  above  diagnosis  is  also  given 
by  Eailliet  (2).  ISTeumann  (3)  adds  that  the  head  is  small,  globular,  and 
followed  by  a filiform  portion  long,  in  which  the  segments  are 

visible;  the  eggs  aie  75-80  //,  and  show  a pyriform  apparatus.  IL 
Blanchard  (4)  thenstates  in  a footnote  that  he  includes  this  species  in  his 
new  genus  Moniezia.  This  publication  was  immediately  followed  by 
one  from  Moniez  (5),  in  which  he  accepts  Blanchard’s  classification  and 
adds  the  following  in  regard  to  M.  Benedeni : ^^The  worm  is  remarkable 
on  account  of  the  thickness  and  breadth  of  the  segments;  in  contiaction 
the  latter  attain  12»’"'  in  breadth,  3“'"  in  length,  and  2“'"‘  or  more  in 
thickness;  the  head  is  more  than  1“^"^  thick;  the  suckers  are  strong, 
prominent,  0.45'"”^  in  diameter,  and  touch  each  other;  same  form  found 
in  seven  individuals;  neck  2.5"^"^  lo»g;  form  of  segments  the  same 
through  entire  length;  found  in  cattle  as  well  as  sheep.  Ova  80-85  //, 
pyriform  apparatus  18  y.,  embryo  15  //.”  In  Blanchard’s  second  ])ubli- 
cation  (6)  the  worm  is  simply  mentioned  as  belonging  to  the  genus 
Moniezia.  In  the  second  edition  of  ileumann’s  work  (7)  the  specific 
diagnosis  is  not  enlarged,  but  a figure  is  given  of  a head  of  the  worm 
which  the  author  considers  to  be  T.  Benedeni.  In  response  to  a request 
both  Moniez  and  IsTeumann  kindly  forwarded  specimens  which  they 
included  in  this  species.  Neumann’s  specimen,  however,  agrees  p(u*- 
fectiy  with  Moniezia  trigonophora. 

Moniez’s  specimen  bears  the  label  ‘^Mouton  31  (?  indistinct — c.  w. 
s.),  79,  i,  prep,  xx.  le  2 gros.  fragm.— du  mcme.”  As  he  described 
this  parasite  in  1879,  and  as  he  was  asked  for  his  original  type,  it  is 
assumed  that  the  ‘‘79”  refers  to  the  year,  and  that  the  sample  sent  is 
some  of  his  original  material;  this  specimen  forms  the  basis  of  the 


]nesci)t  (loscriptimi.  Moniez’s  iiiterrogMl  ion  ])()int  on  tlio  lalxil  vsioiii- 
lied  that  he  susi)ected  tlicre  was  more  tlian  one  species  contained  in 
tlie  bottle.  His  suspicions  proved  to  be  ])erfeetly  correct,  tor  besides 
the  M.  Benedeni^  wliich  was  easily  recognized  from  his  (leserij)tion  of 
the  head,  segments  of  M.  expansa  and  Th.  Giardi  were  found.  A taj)e- 
worm  labeled  “T.  expama^"^  was  received  from  Dr.  von  Marenzeller,  of 
Vienna,  which  agrees  with  Moniez’s  type  of  M.  Benedeni. 

ANATOMY. 

External  appearance. — Plate  ii.  Fig.  7,  represents  a strobila  (natural 
size)  which  Avas  received  from  Moniez.  The  animal  is  considerably 
contracted.  It  will  be  noticed  that  the  head  is  quite  large,  the  nec*k 
is  quite  stout,  the  segments  are  distinct,  thick  and  much  broader  than 
long.  Fig.  la  gives  two  enlarged  segments,  Avhich  show  a peculiar 
checkered  appearance  of  the  cuticle;  this  is  common  to  all  the  large 
segments.  The  strobila  is  very  opaque. 

Scolex. — Figs.  8,  Sa  agree  perfectly  Avith  Moniez’s  description  (5)  of 
the  head.  Upon  comparing  these  figures  aa  ith  Neumann’s  figure  of  the 
scolex  of  T.  denticulata  (7,  Fig.  183),  it  Avill  be  noticed  that  they  are 
almost  identical.  Prof.  Neumann  was  kind  enough  to  send  4 strobihy. 
of  the  worm  which  he  looked  upon  as  T.  Benedeni.^  and  they  do  not 
agree  with  Moniez’s  type,  but,  as  stated  above,  Avith  IMoniezia  frujo- 
nophoraj  so  that  we  are  forced  to  assume  that  Neumann’s  diagnosis  of 
M.  Benedeni  must  be  droiq^ed,  and  that  his  T.  denticulata  (partiin)  is 
probably  identical  Avith  Moniez’s  M.  Benedeni. 

The  head  of  Moniez’s  Tlf.  Benedeni^  in  the  possession  of  the  writer,  is 
square,  by  length  0.48”'"'.  Taa^  furroAA^s  cross  the  ante- 

rior surface  oi*  tliC  head  and  extend  around  on  the  four  sides;  these 
furrows  are  connected  by  furrows  posterior  to  the  suckers,  thus  sepa- 
rating the  latter  from  the  strobila.  This  arrangement  of  furroAVS  gives 
the  head  a lobed  appearance,  each  of  tlie  4 lobes  representing  a large 
sucker  0.48”"''  in  diameter;  the  opening  of  the  suckers  must  of  course 
vary  Avith  the  state  of  contraction.  In  Figs.  8,  8u  the  opening  is  small 
and  circular.  The  specimen  of  this  s[)ecies  is  so  contracted  that  it  Acould 
be  altogether  too  liazardous  to  make  many  statements  in  regard  to  its 
internal  anatomy.  It  can,  however,  be  stated  that  the  interproglottidal 
glands  are  extremely  indistinct  (absent?),  without  sacs,  but  appear  to  be 
linear,  as  in  M . playiissima.  There  a])])ears  to  be  no  reason,  however,  for 
uniting  these  two  species,  since  the  heads  and  strobihe  are  so  totally 
difierent.  Furthermore,  Moniez  states  that  the  contracted  segments 
measure  12”"”  broad  by  3”"”  long  by  2”"”  thick,  Avhich  measurements  do 
not  agree  Avitli  those  of  M.  planlsHima.  Tlie  general  topographical  rela- 
tions of  the  ATigina,  cirrus,  genital  canals,  genital  glands,  longitudinal 
canals  and  nerves  are  the  same  in  this  species  as  in  M.  planissima;  the 
arrangement  of  the  testes,  however,  Avas  not  observed. 

Ova. — As  stated  above,  Moniez  gives  the  measurement  of  the  ova  as 
80-85  //,  of  the  embryo  15  [i. 


specifk;  ])iA(jn()Sts. 


From  our  proseiit  kuo\vled^>’e  <d‘  this  i)jir;isite  we  may  aecept  the  fol- 
lowing' as  a provisional  diagnosis: 

Mouiezia  Ben edeni  (Moniez,  1879)  K.  BL,  1891. — Strobila  attains  a leu<>tl)  of  4"’; 
bead  or  more  large;  obtuse,  4-lobed,  suckers  directed  diagonally  for\va]-<ls, 
opening  circular.  Neck  present,  slightly  narrower  than  the  bead,  about  2-2.5""" 
long.  Segments  always  broader  than  long;  contracted  ripe  segments  attain  the 
measurement  of  12"""  broad  by  3"""  long  by  2"""  thick.  Topography  of  longitudinal 
canals,  genital  canals,  and  female  glands  the  same  as  in  M.  planlssima;  testicles? 
Interproglottidal  glands  extremely  indistinct  [absent?],  without  sacs.  Ova  80-85// 
in  diameter;  embryo  15  //;  pyriform  apparatus  18  //. 

Type  specimens  are  in  the  possession  of  Prof.  Moniez,  Lille,  France, 
and  0.  W.  Stiles,  Wasliington,  D.  O.  One  very  tyincal  specimen  is  in 
the  K.  K.  Mnseiim  in  Vienna,  Austria. 

c.  w.  s. 


(3)  Moniezia  Neumanni  Moniez,  1801. 
[Plate  IV,  Figs.  1-5.] 

JTost. — Sheep  (Moniez). 

Geojraphieal  distribniion. — France  (Lille,  by  Moniez). 
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HISTORICAL  REVIEW. 

Moniez  gave  a very  short  description  of  this  worm*  (1),  by  which 
it  has  not  been  possible  to  recognize  the  species.  He  was,  however, 
so  kind  as  to  send  specimens.  He  states  (1)  that  the  head  has  the 
same  dimensions  as  that  of  M.  Beuedeni,  and  is  more  than  in 
diameter  ; suckers  agree  with  those  of  M.  Benedeni;  while  the  neck  is 
the  same  length  as  in  If.  Benedeni  but  filiform.  The  strobila  is  much 
shorter  (1-2  feet);  segments  narrower  (8"““),  thinner,  and  1-1.5’"'“ long; 
the  segments  which  are  about  to  become  detached  are  6 by  2'"'".  Ova 
measure  55-50  //,  embryo  18-21 

ANATOMY. 

Only  contracted  segments  (Plate  iv.  Fig.  1)  are  at  hand,  and  but 
little  in  regard  to  the  anatomy  of  this  species  can  be  given. 

Scolex. — The  head  resembles  that  of  M.  Benedeni  in  some  resiiects ; it  is 
almost  square  when  viewed  enfaee  (Plate  iv.  Fig.  2n),  0.9'"'"  broad ; when 
viewed  from  the  dorsal  or  ventral  surface,  the  suckers  do  not  a])pear  so 
distinctly  separated  from  the  neck.  The  openings  of  the  suckers  are 
quite  small,  situated  at  the  four  corners  and  directed  diagonally  for- 
ward. The  segments  are  all  broader  tluin  long. 

In  several  segments  measuring  1.2"""  wide  by  0.56"""  long  (Plate  iv. 
Figs.  3,  4),  the  genital  xiore  was  just  on  the  point  of  ]iiercing  the  lat- 


cral  margin  of  the  segment  in  its  anterior  third.  Tlie  male  and  female 
canals  were  distinct  from  each  other,  but  their  himena  were  very  indis- 
tinct. The  female  glands  were  very  small,  but  could  be  distinguished. 
A large  number  of  testicles  were  distributed  in  the  median  field,  and 
they  were  as  numerous  in  the  median  line  as  elsewhere.  Short  linear 
interproglottidal  glands  without  sacs  were  present  in  the  median  line. 
In  several  segments  (Plate  iv.  Fig.  5)  measuring  wide  by  2.2'“*"  long, 
the  uteri  occupied  almost  the  entire  segment  and  were  filled  with  ova. 
The  other  organs  were  atrophied.  The  genital  pore  was  in  the  middle 
or  anterior  half  of  the  segment.  In  the  segments  6.5""“  wide  no  details 
were  recognized. 

SPECIFIC  DIAGNOSIS. 

The  specific  diagnosis  of  this  cestode  is  very  unsatisfactorj^,  owing 
to  our  lack  of  knowledge  in  regard  to  important  details. 

M.  Neumanni  M.,  1891. — Strobila  1^  to  2 feet  long,  perhaps  longer.  Head  square, 
0.9mm  or  more  broad,  suckers  powerful,  same  diameter  as  in  M.  Benedeni,  but  not 
so  distinctly  lobed  as  in  that  species.  Neck  about  2-2. .5'""^  long?  anterior  portion 
filiform,  very  thin.  Segments  narrower  and  thinner  than  those  of  Af.  Benedeni;  the 
largest  segments  measure  8'"’^'  broad  by  1.5™"  long;  the  segments  at  the  posterior  end 
somewhat  narrower  and  longer,  6*"'"  by  2'"*".  Topography  of  longitudinal  cauals,  gen- 
ital canals,  and  female  glands  probably  the  same  as  in  AI.  Benedeni;  testicles  arranged 
in  a quadrangle.  Interproglottidal  glands  small,  linear,  without  sacs.  Ova  55-65 
4/  : embryo  18-21  yU. 

Type  specimens  are  in  the  j)ossession  of  Prof.  Moniez,  Lille,  France^ 
Bureau  of  Animal  Industry,  and  C.  W.  Stiles,  Washington,  D.  G. 

It  will  be  seen  from  the  above  that  M.  Neumanni  as  well  as  M.  Bene- 
deni must  be  subjected  to  a thorough  anatomical  study  by  some  one 
who  can  obtain  the  proper  material.  The  powerful  contraction  of  the 
specimens,  and  the  inability  to  obtain  fresh  material,  is  offered  as  an 
axiology  for  not  going  more  into  details.  See  also  M.  nullieollis  (p.  83). 

c.  w.  s. 

B.  Expansa  Group.  (M.  expansa.,  M.  ohlongiceps^  and  M.  trigonophora.) 

Characterized  by  the  grouping  of  the  interproglottidal  glands  around  blind  sacs. 

(4)  Moniezia  expansa  (R.,  1810)  R.  Bl.,  1891. 

[Plato  V,  Figs.  1-3;  Plate  VI.] 

Synonymy. — (After  Rudolphi)  Tcenia  vasis  nutritiis  distinctis  Bloch,  1782;  T.  ovina 
Goeze,  1782;  T.  ovina  Batsch,  1786;  T.  ovina  Schrank,  1788;  T.  ovina  Gmeliu, 
1789;  Halysis  ovina  Zeder,  1803 — (After  Creplin)  2\  deniiculata  Mayer — (After 
Baird,  1S53)  Alyselminthvs  expansns  Blaiuville — (After  Stiles)  1\  expansa,  ex 
parte  of  Railliet,  Neumaun,  Perroncito,  Curtice,  «and  other  recent  authors. 
Hosts. — Sheep  (Ovis  aries),  found  by  various  authors;  cattle  (Bos  tanrns),  found  by 
various  authors;  Zebu  (Bos  indicus),  found  b.y  Perroncito;  goats  (Capra 
hirous) ; Pyrenian  tor  or  ibex  (Capra  pyrenaica)  ] roe  deer  (Capreolns  caprea), 
reported  by  Nitzsch ; pampas  deer  (Cariaens  campestris),  sec  Dies.;  brock(“l 
(Cariacits  rnfiis),  see  Dies.;  Cervus  Nambi,  see  Dies,  (collected  by  Natb'rer) ; 
Cazella  doreas,  reported  by  Br(Miiser,  see  Dies.;  Ovihos  moschatus]  gomse  or 
chamois  (Unpieapra  tray  ns),  reported  by  Bremser. 
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Gcographicol  (Ustvihul'um, — Norfli  Ain('iic:i : (Jhira^o,  111.,  ^.Stiles;  Washinj^ton,  D.  C., 
^Curtice,  * Hassall,  * Stiles;  Coh  rado,  Curtice.  South  Ainericu  (Brazil, 
Natterer).  Europe:  Euglaud,  Hassall  and  others;  Eraiice,  *Kailliet,  *Ti. 
Blanchard,  Neumann,  Moniez,  ’^Stiles,  and  others;  Germany  and  Austria, 
Leuckart,  Bloch,  Goeze,  Nitzsch,  ^Kudolphi,  ^Zschokke,  *Stiles,  and  many 
others;  Italy,  Eerroncito  and  others. 

Besides  the  above,  this  species  is  mentioned  by  numerous  other  authors  in  various 
parts  of  the  world.  In  all  probability  some  of  the  cases  are  those  of  true  M.  expansu, 
while  in  other  cases  the  data  given  are  too  incomplete  to  determine  whether  the 
species  found  was  M.  expaitsa  or  some  other  form.  An  examination  has  been  made 
of  the  specimens  of  this  species  collected  by  those  men  whose  names  are  starred  (*) 
in  the  above  list.  It  is  very  cercain  that  many  of  the  cases  of  Tcenia  expansa  re- 
ported in  America  are  either  Th.  actinioides,  M.  planissima,  or  M.  trigonophora.  In 
all  ]mobability  this  is  the  most  widely  distributed  species  found  in  cattle  and  sheep 
(See  extract  from  letter  by  Dr.  Giles,  p.  74.) 
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(28)  Bemerkungeii  iiber  Parnsiteu — 17 : Ueber  die  topogr:ipliisc!i(>  Au- 

atoraie  des  Gefasssystems  in  derFamilie  Tamiada’;  (Jeiitralblatt  f.  Bakterolo- 
gie  imd  Parasiteukuude,  1893,  bd.  xiii,  p.  457-465,  tigs.  1,  2.  (4/.  expavsa.) 

HISTOEIOAL  EEVIEMA 

It  is  almost  impossible  to  give  a satisfactory  liistorical  review  of  this 
species,  since  very  few  of  the  diagnoses  given  by  authors  can  be  applied 
to  this  worm  alone. 

lindolidii  (1)  starts  oh’his  discriiition  of  the  species  with  the  diagnosis — 

T(xvia  expansa  R. — Capite  obtuso,  collo  iiiillo,  artienlis  anticis  brevissiinis,  re- 
liquis  subquadratis,  foraminibus  margiualibus  oppositis.’^ 

As  synonyms  and  literature  he  gives : ^ 

Bloch. — Abliandlnug  von  der  Erzeuguiig  der  Eigeweidevviirnier  und  den  Mittelu 
wider  dieselben.  Berlin,  1782,  4°  10  Taf.,  p.  16,  Taf.  5,  tigs.  1-5.  Ta  nia  rasis  tiu- 
iritiis  distinctis. 

Goeze. — A^ersneh  einer  Natnrgeschiclite  der  Eingeweidewiirmer  tliieriscber  Korper. 
I.eipzig,  1782,  44  Taf.,  p.  360-371,  Taf.  28,  tigs.  1-12.  T.  oviiia. 

Batsek. — Naturgescliiclite  der  Baudwnrmgattnng  iiberhanpt  nnd  ilirer  Arten  ins- 
besondere,  nacli  den  nenern  Beobaclitnngen  in  einein  systeinatiscben  Aiiszuge. 
Halle,  1786,  p.  182,  n.  28,  tigs.  109, 162.  T.  oviua. 

Schrauk. — A^'erzeiebniss  der  blslier  binliinglich  bekannten  Eingeweidewiirmer, 
nebst  einer  Abbandlnug  iiber  ibre  Anverwandtschaften.  Miineben,  1788,8^,  p.  38, 
No.  115,  T.  ovina. 

(imditi. — Linn^’s  Systema  Natnr;e,  1789-1790,  ]>.  3074,  No.  55.  T.  ovina. 

Tal)l.  Encyl.  t.  45,  tigs.  1-12  (ic.  Goeze).  T.  ovina. 

Zeder. — Anleitnng  zur  Natnrgescbicbte  der  Eingeweidewiirmer.  Bamberg,  1803, 
2>.  332,  n.  7.  Hahjsis  ovina. 

Ilndolphi  then  gives  a more  detailed  description  of  the  animal;  but 
that  this  description  is  insufficient  is  conclusively  proven  by  the  fact 
that  many  helminthologists  since  Rudolphi’s  time  have  had  difficulty 
in  recognizing  the  proper  T.  expansa.  Although  Rudol])hi  acknowl- 
edges that  his  species  is  identical  with  the  sjtecies  T.  or  btu,  he  renames 
it  T.  expansa.  There  seems  to  be  an  im])ression  among  certain  authors 
tliat  the  word  expansa  refers  to  the  breadth  of  the  ivorm,  but  this  is 
not  the  case,  for  lludolphi  writes:  Ipse  maximam  ab  agni  pyloro  ad 

emeum  uscpie  expansam  et  villosm  adlnerenteni  vidi,  unde  nomen 
triviale  desumsi.”  Hence  Rudoli)hi  referred  to  the  length  rather  than 
tbe  breadth  in  using  the  term  e.x‘pansa. 

As  far  as  tlie  literature  and  synonyms  which  Rudolplii  gives  are  con- 
cerned, the  following  have  been  found: 

In  the  French  edition  of  Illoch’swork  (p.  d5-37,  aa  1-5)  a worm  is  de- 
scribed which  may  or  may  not  be  considered  identical  with  Kndoli)hi’s 
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T.  cxpanaa.  Tii  the  former  the  liead  is  large,  and  the  genital  pores,  in 
nearly  every  segment  ligured,  are  exactly  in  the  middle  of  the  margin. 
The  shape  of  the  head  is  (piite  similar  to  that  of  expansa.  In  cxpanm 
the  head  is  small,  the  pores  generally  in  front  of  the  middle  of  the 
edge.  The  worm  Goeze  describes  as  Tcvnia  ovina  could,  with  a little 
imagination,  be  called  identical  with  Kudolphi's  exx)ama. 

The  articles  by  Hatscli  and  Schrank  are  not  at  hand.  Gmelin  evi- 
dently takes  his  diagnosis  from  Bloch’s  article.  The  other  two  books 
are  not  to  be  obtained  here. 

Eiidolphi  is  probably  as  far  back  as  it  is  possible  to  trace  T.  expansa 
with  certainty.  Having  in  my  xmssession  part  of  his  type  material  I feel 
obliged  to  accept  his  name  expansa  in  x:>reference  to  the  name  ovina, 
which  antedates  it.  If,  however,  the  original  material  of  Goeze  can  be 
examined,  and  if  by  that  means  it  can  be  demonstrated  that  ovina  is 
really  identical  with  expansa,  then  I should  be  in  favor  of  holding  to 
the  law  of  priority  and  of  vindicating*  Goeze  even  at  this  late  date. 
As  lludolphi  himself  believed  his  si)ecies  to  be  identical  with  Goeze’s 
ovina,  he  had  no  excuse  for  renaming  the  species. 

In  his  synopsis  Budolphi  (2)  adds  nothing  of  any  importance  in 
regard  to  T.  expansa. 

Guilt  (3)  gives  a short  description  of  T.  expansa,  together  with  two 
figures.  It  is  xirobable  that  this  is  really  T.  expansa,  although  it  may 
Xiossibly  belong  to  some  other  species.  It  has  not  been  x^ossible  to 
obtain  Gurlt’s  second  article. 

Mayer  (5-6)  speaks  of  T.  dentieulata  in  two  articles  (see  below). 

Creplin  (7)  gives  quite  a good  discussion  of  the  differences  between 
T.  expansa  and  T.  dentieulata.  His  diagnosis  for  T.  expansa  reads: 

T.  capitis  parvi  obloiigi,  antice  et  latcn’ibus  rotimdati,  retrorsura  angastati 
osculis  x^erfecte  lateralibus,  maguis,  tumidis.  collo  cum  cori)ore  toto  piano,  subtili, 
cum  capitc,  se  crassiorc,  continuo,  pcrbrcvi,  articnlis  i)rimis  brevissimis,  margiiiibus 
lateralibus  couvexiusculis,  secjueiitibus  leiitissime  latesceutil)us  elongatisque  et 
simul  marginibus  lateralibus  rectioribus  deui unique  fere  prorsus  rectis,  postico 
recto,  siepe  crispato,  semper  tumidulo,  uti  augulis  (ditusis,  x^erparum  x^romiuentibiis, 
articulis  ultimis  sidis,  cum  se  antecedentibus  seiisim  angustioribus  factis,  XJi'iuio 
quadratis,  turn  (perpaucis,  iieixue  semper),  adeo  lougioribus  (piam  latioribus,  termi- 
nali  obtuse  linito,  osculis  genitalibus  margiualibus  xdures  x>ollices  a caxiite  monstrari 
incixiientibus,  turn  ad  caudam  us([ue,  secuudis  ox>positis.  (Ova  globiformia  et  augu- 
lata.) 

Orexdin  evidently  had  the  true  T.  expansa  before  him,  although  it  is 
not  imxiossible  that  he  also  had  some  other  species.  He  says  that 
Mayer’s  (6)  dentieulata  is  really  expansa.  He  thinks  also  that  Carlisle’s 
sx^ecimens  were  expansa. 

Hujardin  (8)  does  not  add  anything  new  to  our  knowledge  of  T. 
expansa.  His  “large  de  5-27  ventouses  dirigces  en  avant”  seems 
to  indicate  that  more  than  one  sx^ecies  is  included  in  the  diagnosis. 

Diesing  (9)  gives  a short  Latin  diagnosis  of  the  sxiecies. 
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Yerrill  (10)  evidently  lias  several  species  included  in  liis  diagnosis 
of  T.  expansa.* 

Davaine’s  diagnosis  (11)  is  short.  He  also  gives  a short  account  of 
symi)toms  and  treatment  of  animals  affected  by  the  jiarasite. 

In  Moniez’s  Memoires  sur  les  Cestodes  we  find  an  account  of  the 
embryology  of  tapeworms  of  the  type  Twnia  expanm.  His  results  are 
as  follows : 

The  ovnrn  of  T.  expansa  first  appears  as  a small  cell  filled  with  yolk  and  provided 
with  a body  which  seems  like  an  excentric  nucleus ; this  latter,  liowever,  is  the  true 
ovum.  A vitelline  membrane  appears  after  fecundation,  and  the  ovum  divides;  one 
of  the  resulting  bodies  separates  from  the  vitelline  matter  and  multiplies  rapidly, 
forming  the  blastodermic  cells;  the  other  cell  remains  included  in  the  vitelline  mat- 
ter and  becomes  very  refringent  (polar  body).  The  blastodermic  cells  increase  in 
number,  forming  a morula,  while  the  vitelline  matter  contains  the  polar  body.  The 
vitelline  matter  divides  into  two  semilunar  bodies  which  surround  the  morula,  and 
each  of  which  contains  a large  vitreous  cell.  The  morula  now  gives  off  in  succession 
two  concentric  cellular  layers;  the  cells  of  the  outer  layer  form  an  envelope  for  the 
embryo,  then  become  indistinct  and  granular.  The  inner  layer  of  cells  then  pushes 
out  two  horn-like  prolongations  on  one  side  and  forms  the  so-called  pyriform  body, 
inside  of  which  lies  the  six-hooked  embryo  (oncosphere).  That  portion  of  the  out- 
side cellular  layer  which  is  included  between  the  two  horns  of  the  pyriform  appara- 
tus, according  to  Mouiez,  forms  the  prominent  circular  or  radiate  body  (disk)  situ- 
ated at  the  end  of  the  horns. 

Ziim  (13)  describes  symptoms  and  gives  treatment  for  animals  infested 
with  these  tapeworms.  His  specific  diagnosis  is  short.  He  goes  back 
to  the  statement  of  earlier  anthors,  that  T.  expansa  is  sometimes  00"' long. 
His  figures  are  very  poor.  In  Figure  39  part  of  the  segments  are 
upside  down,  he  mistakes  the  anterior  edge  for  the  posterior  edge. 

Perroncito’s  figures  (14)  are  upside  down.  His  diagnosis  seems  to 
apply  pretty  well  to  M.  expansa^  although  some  points  in  it  make  one 
suspicious  of  M.  planissima.  He  states,  contrary  to  Creplin,  that  the 
suckers  are  directed  forward.  The  anterior  portion  of  the  strobila  is 
described  as  colorless  or  light  yellowish,  while  the  posterior  portion  is 
a more  intense  yellow.  The  segments  are  said  to  attain  a breadth  of 
33'““. 

McMurrich  (16)  had  occasion  to  investigate  a tapeworm  epizootic 
among  sheep  in  Ontario.  He  fiivors  a theory  that  Melophagus  ovinus 
(the  sheep  tick)  acts  as  intermediate  host  for  the  tapeworm.  Judging 
from  his  description  and  figures  it  is  probable  that  the  worm  he  found 
is  the  same  that  the  writer  found  later  (see  below)  in  the  Blairsville 
epizootic  {M.  trigonophora). 

Lcuckart  (17)  gives  a very  good  general  description  of  this  parasite, 

*In  regard  to  VerrilTs  report,  I might  mention  that  several  European  authors 
have  concluded  that  Verrill  found  in  America  all  the  species  of  ])arasites  which  are 
mentioned  in  that  article.  Prof.  Verrill,  howev'cr,  has  written  to  this  Hureau  that 
such  was  not  the  case.  Ashe  does  not  state  in  every  case  in  his  article  which  of 
the  parasites  mentioned  are  found  in  America,  his  rc))ort  should  not  be  used  in  mak- 
ing up  the  geographical  distribution  of  the  animals  in  question. — g,  w.  s. 
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but  certain  portions  of  liis  article  lead  me  to  believe  that  lie  bad  both 
M.  expama  and  M.  trigonophora  in  his  iiossession  when  he  wrote  the 
article.  He  discusses  the  (piestion  of  life  history,  and  suggests  that 
some  snail  may  ])ossil)ly  be  the  intermediate  host. 

Eailliet  (18)  states  that  the  suckers  are  directed  forward,  but  gives  a 
figure  (from  Neumann)  in  which  they  are  directed  dorso-and  ventro- 
laterally.  An  original  figure  of  an  adult  strobila  is  given,  which 
seems  to  be  T.  expafisa. 

Neumann  (19)  gives  substantially  the  same  as  Eailliet  (18). 

Curtice  (20)  attempted  to  infect  sheep  by  feeding  them  eggs  of  tajie. 
worms.  Although  his  results  were  not  positive,  he  expresses  himself 
as  decidedly  in  favor  of  a development  without  any  intermediate 
host.  His  experiments  cannot  be  considered  as  supporting  the  theoiy. 

Zschokke  (21)  gives  an  excellent  account  of  the  internal  organization 
of  T.  expansa.  There  can  be  no  doubt  that  he  had  T.  expansa  before 
him,  for  the  preparations  which  he  kindly  forwarded  agreed  very  well 
with  EudolphPs  type  specimen.  Zschokke’s  work  will  be  referred  to 
hereafter  in  connection  with  the  anatomical  description. 

E.  Blanchard  (22,  24)  placed  T.  expansa  in  his  new  genus  Moniezia. 

Moniez  (23)  discusses  the  diflerence  between  M.  expansa  and  M. 
denticulata^  stating  that  the  segments  of  expansa  are  thin,  transparent, 
and  yellowish. 

Neumann  (25)  gives  a new  figure  of  the  head  of  T.  expansa.  The  fig- 
ure of  the  head  of  T.  expansa  given  in  his  first  edition  is  now  repro- 
duced as  T.  Be7iedeni,  but  it  does  not  agree  with  Moniez’s  original 
material.  That  Neumann,  as  well  as  Eailliet,  mchided  31. planissima  in 
the  species  T.  expansa  is  already  stated  above. 

Dewitz  (2G)  mentions  Curtice’s  conclusions  in  regard  to  the  direct 
development  and  copies  one  of  his  figures. 

Quite  recently  I obtained  some  of  Eudolphi’s  specimens  and  described 
(27,  28)  the  interproglottidal  sacs  in  them;  at  the  same  time  attention 
was  called  to  the  fact  that  31.  expansa  of  recent  authors  contained 
more  than  one  sxoecies,  and  31.  planissima  was  separated  from  3f.  expansa. 

Above  have  been  mentioned  nearly  all  the  articles  ut)on  T.  exjmnsa 
Eud.  which  it  has  been  possible  to  find.  The  species  is  mentioned  in 
several  lists  of  parasites  which  are  not  included  in  this  review.  It  is 
further  to  be  expected  that  there  are  other  articles  upon  a species  so 
well  known  (by  name),  but  that  they  have  escaped  attention. 

ANATOMY. 

After  this  tedious  review  of  articles  published  on  Tcenia  expansa., 
let  us  pass  to  a description  of  that  portion  of  Eudolphi’s  original  speci- 
men in  our  possession,  in  order  to  establish  one  of  the  chief  points  in 
the  diagnosis  of  this  species. 
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Prof.  Mobius  very  kindly  sent  four  portions  of  worms  labeled  ‘‘^Tccnia 
expansa;  coll.,  Uudolplii;”  Kos.  1-3  from  Ovis  aries^  No.  4 from  Gazclla 
dorcas  {Aiitelope  dorcas). 

(1)  Scolcx  very  mucli  slirunkeii,  nejirly  Sfinare  wlien  viewed  en  face,  0.368  l)y 
0.368”'”'.  The  suckers  occupy  the  four  corners,  are  distinctly  raised  and  directed 
diagonally  towards  the  front.  The  openings  are  slit-form  (Plate  v,  Figs. 

(2)  A strobila  about  10^””  long  by  l.o”'”'  broad.  Poorly  preserved.  Segments  are 
distinct  (Plate  v,  Fig.  2).  Genital  organs  well  developed,  but  too  indistinct  to  war- 
rant description.  Genital  pore  in  anterior  half  of  segment.  Interproglottidal  sacs 
almost  imperceptible. 

(3)  Fifteen  segments  7'”'”  broad  by  1-1.3  long.  Interproglottidal  sacs  plainly 
visible.  The  material  does  not  warrant  any  other  statennents. 

(4)  (From  Gazella  dorcas.)  Thirty  segments;  10  (not  16'””'  as  stated  in  my  Note 
14)  broad  by  1”””  long.  Somewhat  better  preserved  than  1-3.  The  segments  are 
filled  with  eggs;  the  interproglottidal  sacs  (Plate  v,  Fig.  3),  are  here  and  there  vis- 
ible. 

From  tlie  above  it  will  be  seen  tliat  the  species  a(‘.cepted  as  Moniezia 
expansa  must  possess  interproglottidal  glands  grouped  around  sacs. 
The  literature  has  been  searched  very  carefully  to  find  mention  of  these 
glands,  but  unless  some  statement  by  some  author  has  escaped  atten- 
tion, the  glands  were  first  described  in  my  preliminary  note  (2G)  before 
the  Societe  de  Biologie  (Paris). 

The  question,  of  course,  immediately  arises  whether  these  sacs  can 
not  be  found  in  other  species.  As  a matter  of  fiict  Ave  find  these 
sacs  t>resent  in  several  species,  Ayhich  are  included  in  the  '•^  Expansa 
groups  By  the  aid  of  the  scolex,  however,  Ave  can  determine  aa  liich 
one  of  these  is  the  true  M.  expansa.  The  scolex  of  Eudoljdii’s  type 
agrees  very  well  Avith  the  scolex  of  the  worm  Avliich  Curtice  described 
as  Tcenia  expansa;  it  does  not,  hoAveA^er,  agree  with  Zscliokke’s  figure, 
although  it  resembles  one  of  his  preparations.  The  difierence  between 
this  figure  and  Neumann’s  figure  might,  perha])S,  be  explaiiud  by  con- 
traction. At  any  rate,  it  is  perfectly  evident  that  Curtice’s  T.  expansa 
comes  the  nearest  to  Rudolphi’s  type  of  any  si)ecimen  in  possession  of 
this  Bureau,  and  justifies  the  acceptance  of  that  as  the  true  M.  expansa. 

General  appearance. — Specimens  of  this  s[>ecies  shoAV  an  extreme 
variation  in  external  appearance,  according  to  wliether  they  are 
alive  or  fixed  by  different  methods  of  preservation.  These  variations, 
hoAvever,  are  not  more  than  the  variations  found  in  s])ecimens  of  Twnia 
saginata  Avhich  have  been  fu'eserved  in  different  fiiiids.  Older  authors 
state  that  T.  expansa  grows  to  more  than*  100  feet  in  length,  but 

*It  is  well  known  tliat  several  American  physicians  liav'e  reported  cases  of  TwnUi 
saginata  of  man  in  wliicli  the  ]>arasites  were  said  to  be  50,  100,  or  evim  210  feet  long. 
Zoologists  have  exiilained  these  cases  by  saying  that  the  jihysicians  had  taken  a^ 
number  of  worms,  and,  su])p()sing  them  to  be  all  from  one  individual  ]»arasite,  have 
given  the  total  length  of  all  the  IVagments.  I have  myself  followed  tliis  explanation 
in  lecturing  upon  jiarasites,  and  believe  that  this  is  tin'  true  (explanation  in  many, 
although  not  in  all  cases.  Only  a,  short  time  ago  1 called  u])on  a physician  who  has 
several  bottles  in  his  oflice-  containing  T.  saginata,  and  bearing  the  labels  ‘M80  fec't, 
long,”  ‘^185  feet  long,”  ‘^210  feet  long,” etc.  Upon  calling  into  (piestion  thesnp[)osit  ioi) 


roc, cut  jiuMiors  Inivo  jilr(‘ady  shown  that  t hat  si  a toinciit  is  orronoons,  and 
that  this  ouonnoiis  lon^i>th  was  inado  up  only  by  placiuj^-  a iimnber  of 
broken  strobihe  toi^etlior  and  assnniing  tlnit  tliey  all  belong  to  one 
individual  tape-worm.  It  is  not  infre(pi(‘,nt  to  find  worms  4'"  or 
even  5"*  long.  The  breadth  of  the  wonii  varies  from  about  1"'"‘ 
to  lb""",  ac(*o]*ding  to  the  iiortiou  (the  neck  or  the  posterior  end)  meas- 
ured, the  age,  preservation  of  the  sjiecimen,  and  the  extent  of  con- 
traidion.  The  anterior  [lortioii  is  generally  Avhitish,  Avhile  the  i)os- 
terior  end  is  frequently  of  a yellowish  or  orange  color. 

Specimens  of  worms,  agreeing  in  regard  to  the  shape  of  the  head  and 
jnesence  of  the  blind  sacs,  vary  considerably  in  form,  but  it  is  not 
thought  best  to  make  separate  species  for  these  variations,  as  it  is 
believed  that  most  of  them  may  be  accounted  for  by  contraction. 

The  scokr  varies  from  0.3G8-0. 72"""  5 the  suckers  measure  about  0.3 
broad  by  0.25G"""  long;  the  opening  is  slit-form.  The  neck  is  extremely 
variable,  in  some  cases  very  thin,  in  others  quite  thick  (contraction). 
Segmentation  begins  from  0.5-2"""  back  of  the  head. 

Segments  10<^"'  from  the  head  measure  1.5"""  wide  by  0.24"""  long; 
about  25  sacs  are  present;  the  genital  anlage  is  circular  in  shape, 
although,  in  some  cases,  slight  traces  of  the  barrel  of  the  i)istol  can  be 
seen. 

Segments  15^’"  back  of  the  head  measure  2'"™  wide  by  0.10"""  long; 
about  35  sacs  are  visible;  the  genital  pores  are  not  yet  present;  the 
genital  anlage  is  pistol-shaped,  and  at  the  median  extremity  is  already 
divided  into  two  lobes,  the  anterior  destined  to  form  the  male  canal, 
the  posterior  to  form  the  female  canals  and  glands;  the  lateral  point 
of  the  anlage  (muzzle  of  the  pistol)  is  close  to  the  edge  of  the  seg- 
ment in  its  anterior  third.  ^7o  testicles  are  visible. 

Segments  20^^*"  from  the  head  (Plate  vi.  Fig.  3)  measure  3.5"""  wide 
by  0.5G"""  long;  about  40  sacs  are  visible;  genital  pores  not  present; 
the  genital  canals  become  more  distinct  and  the  ovary,  vitellogeiie  and 
shell-glands  can  be  distinguished;  numerous  testicles  are  present;  they 
occupy  the  median  line  as  well  as  the  rest  of  the  median  field. 
Zschokke  states  that  the  testicles  of  T.  expansa  are  arranged  in  two 
triangles,  one  each  side  of  the  segment,  as  is  the  case  in  M.  trig- 
onojghora  (see  below).  By  far  the  greater  number  of  segments  of  M. 
expansa  which  have  been  examined  do  not  present  this  relation, 
although  in  a few  segments  of  this  sx^ecies  which  were  collected  at  Paris, 

that  these  bottles  coutained  only  one  specimen  each,  I was  assured  in  the  most  posi- 
tive terms  that  tbe  worm ‘^210  feet  long"  was  entire  at  the  ti?ne  of  measurement. 
Further  conversation,  however,  elicitiul  the  fact  that  the  worm  had  not  been  meas- 
ured in  the  way  zoiilogists  take  measurement,  /.  e.,by  ])lacdng  the  parasite  upon  a 
table  and  measuring  its  length  wliile  lying  undisturbed,  but  that  the  freshly  expelled 
cestode  was  iu  a stool  of  warm  water;  oue  end  of  it  was  lifted  up  and  the  length 
taken  by  means  of  a yard-stick  while  the  parasite  Avas  in  a perpendicular  position.  In 
this  way  its  own  Aveight  AA'ould,  of  coiirse,  cause  an  enormous  extension,  and  the 
length  of  ^^210  feet"  could  be  easily  obtained. — c.  W.  8. 
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the  triangular  arrangement  of  the  testicles  is  very  distinct.  This 
character  appears  in  the  same  strobila  with  a quadrangular  arrange- 
ment, but  as  most  of  the  segments  show  the  quadrangular  arrange- 
ment, it  is  believed  the  triangular  arrangement  iu  the  older  segments  of 
this  species  forms  an  exception.  In  Kudoli)hfs  specimens  the  testicles 
are  not  visible. 

Segments  from  the  head  measure  broad  by  0.4"’"Mong5  the 
genital  pore  has  pierced  the  anterior  third  of  the  margin  of  the  seg- 
ment; the  canals  are  perfectly  distinct;  the  female  glands  are  all 
visible;  the  entire  remaining  j)ortion  of  the  median  held  is  crowded 
with  testicles  56  q in  diameter.  (As  the  segments  were  subjected  to 
pressure  in  making  the  microscopic  preparations,  this  56  is  probably 
larger  than  normal.) 

The  topography  of  the  female  glands,  canals,  vagina,  cirrus,  nerves, 
and  the  longitudinal  canals  agrees  with  M.  tricionopliora  (see  below,  p. 
39-41),  so  it  is  useless  to  repeat  the  description  here.  The  only  difference 
noticed  was  that  the  vagina  and  cirrus  are  more  exactly  on  the  same 
transverse  plane  (Plate  vi.  Pig.  4).  Zschokke  states  that,  as  a rule,  the 
vagina  is  ventral  while  the  cirrus  is  dorsal,  but  I have  found  that  the 
vagina  is  always  ventral  on  the  right  side  and  dorsal  on  the  left  side. 

The  uteri  (Plate  Yi,  Fig.  6)  come  more  plainly  into  view  in  segments 
80-90 from  the  head,  while  the  genital  glands  begin  to  atrophy.  As 
the  segments  grow  wider  the  interproglottidal  sacs  increase  in  number. 

In  segments  150'  "'  from  the  head  the  uteri  are  fully  developed;  they 
extend  into  the  lateral  ffelds  dorsally  of  the  longitudinal  canals.  The 
testicles  are  no  longer  Ausible;  but  the  receptaculum  seminis  still  per- 
sists; this  organ  is  generally  somewhat  longer  than  in  M.  trigono- 
phora.  In  the  remaining  segments  the  ova  come  more  plainly  into  view, 
and  finally  the  segment  represents  a bag  of  ova. 

Ova. — The  eggs  measure  50-60  p in  diameter,  the  bulb  of  the  pyri- 
form ai)paratus  20  yu. 

SPECIFIC  DlACtNOSlS. 

The  specific  diagnosis  of  this  form  is  as  follows: 

Moniezia  expansa  (R.,  1810)  R.  Bl.,  1891.— Strobila  attains  4-5"’  in  Icnstli;  anterior 
portion  nsnally  wliitisli,  posterior  portion  generally  yellowish.  Hoad  0.86-0.7'"'"  in 
diameter,  obtuse,  more  or  less  s(piare,  slightly  lobed;  snckers  distinctly  raised, 
a])ertnros  directed  diagonally  forward.  Segments  always  mnch  broader  than  long; 
end  segments  attain  16"""  in  width  and  are  quite  thick.  Topograidiy  of  nerves,  longi- 
tudinal canals,  genital  canals,  and  female  glands  similar  to  J/.  planissbna;  testicles 
usually  arranged  in  a (piadrangle,  rarely  in  two  triangles  except  in  the  younger  seg- 
ments. Interproglottidal  glands  localized  around  blind  sacs  which  open  between 
segments.  Ova  50-60 ju,  bulb  of  the  pyriform  apparatus  20  jii. 

Ty])C  s])ecimeu  is  in  the  Konigl.  Museum  fiir  Naturkunde,  Gehcimrath 
Prof. Dr.  Mobius,  Direktor,  Invalidenstrasse,  Berlin,  Germany.  Sevenil 
segments  of  the  tyi)e  are  in  the  Bureau  of  Animal  Industry,  and  in 
the  private  colhuffion  of  G.  W.  Stiles.  '^Pypical  specimens  will  be  smit 
to  museums  and  sxtecialists  exchanging  with  this  Bureau.  0.  AV.  a. 
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(5)  Moniezia  oblongiceps  sp.  n.,  1893. 

^ [Plate  Vll,  Pigs.  1-4.] 

Host. — ConffSi(f^  sp.  (R.  & TT.) 

(reographical  (dsfrihutioti. — Wasliino  ton^  D.  C.,  imx)oi“to(l  from  tlie  Island  of  Trinidad, 
South  America. 

lu  a post-mortem  examination  of  a.  Coassus  sp'l  recently  imported 
for  the  National  Zoological  Park  at  Washington,  D.  0.,  from  South 
America,  two  siiecimens  of  an  adult  cestode  were  fonud  which  hear  a 
great  resemblance  to  M.  expama^  but  Avhicli  differ  from  it  in  the  form 
of  the  head  and  segments  as  well  as  in  general  appearance. 

AVhile  for  a long  time  we  w ere  inclined  to  look  upon  this  as  a simple 
variety  of  M.  expansa,  we  incline  at  present  to  the  view'  that  the  para- 
site in  question  represents  a distinct  species,  which,  however,  is  very 
closely  allied  to  M.  expansa  of  cattle  and  sheep.  If  only  a few  seg- 
ments of  the  worm  were  in  our  possession  we  should  undoubtedly 
determine  them  as  identical  with  that  form,  but  with  two  aa  cII  pre- 
served specimens  before  us  it  has  been  decided  that  they  rexiresent  a 
true  species. 


ATsATOMY. 

General  appearanee. — Taa^o  strobilm  provided  Avith  heads  measured 
respectiA^ely  and  88^"‘  in  length.  A third  strobila,  Avhicli  eAU- 

dently  belonged  to  one  of  those  provided  with  a s(*olex,  measured  31^"' 
long.  The  head  is  not  distinctly  separated  from  the  neck ; the  segments 
gradually  increase  in  breadth  to  from  the  head,  where  they 
reach  the  maximum  of  9""*';  from  this  point  they  diminish  in  breadth 
and  increase  in  length  so  that  the  end  segments  measure  6.5  x All 
the  segments  are  quite  thin.  When  fresh  the  Avorms  have  a A^ery  light 
yellowish  tinge. 

Seolex. — The  head  measures  (preserved)  0.48-0.56““  broad;  it  is 
someAvhat  uarroAver  in  its  dorso-ventral  diameter.  The  same  measure- 
ments are  preserved  for  a short  distance  back  of  the  head,  so  that  the 
latter  is  not  distinctly  separated  from  the  body.  AVhile  the  head  of 
M.  expansa  view^ed  en  face  is  more  or  less  square,  this  head  is  distinctly 
oblong.  The  suckers  (0.19  in  diameter)  are  situated  at  the  four 
corners.  The  openings  in  our  specimens  are  slit-form  and  directed  half 
torAvard,  half  corner- Avise.  The  suckers  are  not  so  distinctly  raised  as 
in  M.  expansa. 

In  Fig.  Plate  vii,  the  portion  back  of  the  head  is  broader  than  the 
head;  in  another  specimen  (Plate  vii.  Fig.  2),  the  diameter  of  the  head 
is  x>reserved  for  about  2““,  then  it  decreases  somewhat  for  a very  short 
distance,  and  finally  increases  again.  This  variation  is  due  entirely  to 
contraction. 
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Segments  10'''"  from  the liead  measure  5'""’  wide  by  0.10  long;  about 
30-36  sacs  are  i)resent;  no  testicles  are  visible^  but  the  genital  aidage 
has  the  characteristic  pistol  shape;  the  pore  is  not  present;  the  median 
end  of  the  anlage  is  already  differentiated  into  a male  and  female  lobe. 
In  segments  measuring  5"’"'  broad  by  0.48  long,  the  pore  is  just  on 
the  point  of  piercing  tlui  margin  in  its  anterior  third,  the  outer  cuticle 
invaginating  to  meet  the  genital  canals;  the  cirrus-pouch  is  not  yet 
formed ; the  male  and  female  canals  are  separated  in  their  entire  length ; 
female  glands  are  ail  foi  ined  but  are  small.  The  remaining  portion  of 
the  median  field  is  occui)ied  by  testicles  which  are  found  in  the  median 
line  as  well  as  ehsewhere;  the  interproglottidal  sacs  have  increased  in 
number  in  i)roportioiL  to  the  width  of  the  segment. 

Segments  from  the  head  measure  6™”'  broad  by  0.48'"’“  long; 
the  genital  pore  is  present;  all  of  the  organs  have  increased  in  size; 
the  testicles  have  increased  in  number  but  are  less  numerous  and 
smaller  than  those  of  M.  expanm  ; the  genital  organs  and  the  longitu-. 
dinal  canals  i^resent  the  same  toi)ographical  relations  found  in  the 
other  si)ecies  of  Moniezia;  copulation  has  taken  place  in  segments  22"“' 
from  the  head.  The  canal  inside  the  cirrus  is  frequently  quite  wide. 
This  widening  is  sometimes  seen  in  other  forms  also,  but  it  has  never 
been  seen  so  pronounced  as  in  the  worm  now  under  consideration. 
The  genital  papilhc  are  much  more  i)rominent  than  in  anj^  other  species 
examined  except  M.  dentienlata  and  Th.  Giardi. 

Segments  30"“'  from  the  head  measure  6.75“'™  broad  by  0.48™'"  long. 
Segments  40"™  from  the  head  measure  8'“™  broad  by  0.56“'™  long;  the 
uteri  become  more  prominent,  while  the  female  glands  begin  to  atro])hy. 
Segments  50"™  from  the  head  reach  the  maximum  breath  of  9™'“,  while 
in  the  next  40"“'  they  decrease  in  breadth  to  6.5“'™  by  1'“'“  long.  In  the 
last  segments  the  female  glands  and  testicles  have  entirely  disappeared. 

tJfjgs. — The  ova  measure  48-60  in  diameter;  the  bulb  of  the  i)yri- 
form  organ  16-20  /^;  the  horns  are  A-ery  short,  8-10  yw, 

SPEOIFTCI  DIAGNOSIS. 

The  specific  diagnosis  of  thiscestode  is  as  follows: 

3/.  ohhngicejjs  up.  n.,  1893. — Strobila  attains  97  (pi'obabJy  120  oi  nioro)  rointirnet(‘rs in 
lengtli ; yellowisli.  Hca<l  not  distinctly  sc'parated  tVoni  nccl< ; oblong  when  viewed  en 
face,  11i(‘  bi‘('a<lth  (0. 48-0. 50'*'"“ ) ladng  great ('v  tlian  the  thick  ikjss  ; suck(M-s  0.19  in  dianie- 
t(“r.  not  ])roininently  raised,  situated  at  the  four  corners;  openings  slit-form  and  di- 
rected diagonally  foi’wards.  S(‘gments  always  broader  than  hnig,  rat  her  thin:  niaxi- 
nunn  breadth  (about  50'"*  from  hea<l)  9**"";  end  si'gments  0.5  wi<le  by  1 long.  Topo- 
graphy of  organs  same  as  in  M.  axpansa;  testieh's  less  mimeroiis  and  smaller.  Inter- 
proglottidal glands  arrang(*/d  around  saes.  Mggs  18-150 // ; bulb  of  pyriform  organ 
16-20  1/ ; In.rns  8-10  //. 

Tyi)e  iii  the  Ilurcjiu  ol'  Animal  Industry,  (J.  S.  DepartnuMil  of  .Agri- 
culture. 8.  vV  11. 
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(G)  Moiiiezia  tiigonopliora  sp.  ii.,  1803. 

(IMiil.-s  \ I1I.  IX.) 

Synonf/my. — Taniia  cxyanm  Curtice,  <'X  ynrlc,  sp(M‘im(‘n.s  in  1 he coll(M;tion  of  theBnreiiu 
of  Animal  Industry,  T.  rxpnuHU  Mc>M iirrich,  sec  p.  30,  Hcnedeni  Is'eu* 
inaiin,  ex  parle. 

Host. — Sheep  (iXeuinann,  Cnrtiec,  McAlurrich,  Stiles,  llassall). 

(ieoyraphieal  (listrihnlion. — North  America:  IJ.  S.  A.,  Washington,  D.  C.  (Curtice, 
Stiles,  llassall);  Blnirsville,  l*a.  (Stiles);  Canada  (MeMurrieli).  France 
(Neumann). 

LITERATURE. 

McMuKRicn.  See  above,  M.  expansa,  ]>.  27. 

Sulks.  Notes  sur  les  Parasites — 14:  Sur  Tanki  expa)isa/Rud.‘  Compt.  rend.  d.  1. 
Soe.  d.  Biol.,  Paris,  1892,  p.  165.  (T.  Boiedeiti  de  Neumann.) 

Bemerkungen  iiber  Parasiteu — 17:  Leber  die  to])ographische  Anatomie  des 

Getasssystems  in  der  Familie  Taoiiadw ; (^entral)datt  f.  Bakt.  u.  Par.,  1893,  ^ 

bd.  XIII,  p.  465. 


HISTORICAL  REVIEW. 

McMurricli  (1)  mentions  n taiieworm  epizoiitic  in  Canada,  and  diag- 
noses tlie  parasite  as  Twnia  e,rpanm.  From  his  figures  and  description, 
however,  we  suspect  that  the  worms  belong  to  this  new  species.* 

In  September,  1S91,  Stiles  received  instructions  from  Hon.  Edwin 
Willits,  Acting  Secretary  of  Agriculture,  to  proceed  to  Blairsville,  Pa., 
and  study  an  epizootic  among  sheep,  which  wtis  reported  as  existing  at 
that  place.  He  found  that  the  sheep  were  infested  with  a large  number 
of  worms,  which  were  undoubtedly  the  cause  of  the  trouble.  StrongylKs 
contortuH  was  present  in  the  fourth  stomach  in  such  numbers  that  it 
was  almost  impossible  to  see  the  mucous  membrane.  Besides  this,  all 
of  the  sheep  examined  contained  large  numbers  (lO-oO)  of  tapeworms 
belonging  to  the  species  here  described.  Upon  comiiaring  these  worms 
with  parasites  in  the  Bureau  collection  it  was  found  that  Curtice  had 
collected  a number  of  the  same  kind  from  sheep  slaughtered  at  Wash- 
ington, D.  C.,  and  had  determined  them  as  Twnia  e.rpansa.  As  stated 
above,  Neumann’s  specimen  of  i\l.  Benedenl  also  agrees  with  this  form. 

ANATOMY. 

General  appearance. — The  worms  are  of  a cream  color  when  fresh.  The 
head  is  quite  small;  the  strobila  attains  the  length  of  about  l.fi  meters. 
The  segments  are  very  sharply  defined,  in  nearly  all  cases  broader  than 
long,  although  some  segments  were  found  whiifii  were  almost  square, 
or  even  longer  than  broad.  The  largest  segments  are  generally 
broad  by  2'”"^  long. 

8eole.r. — The  head  (Plate  viii.  Figs.  2-2c)  in  preserved  siiecimens 
measures  0.624-0.704’"’"  broad;  in  a balsam-preparation  of  the  same  form 

* Tlirougli  the  kiiuhiess  of  Prof,  MeMurrieli  I have  been  al>leto  examine  tlie  worm 
mentioned  by  him  as  T.  expansa,  and  have  verified  the  interpretation  given  above. 
There  is  no  doubt  that  the  worm  is  identical  with  M.  triyouophora. — c.  W.  s. 
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it  measured  0.768'"'"  broad.  The  head  passes  imperceptibly  into  the  neck, 
wliich  frequently  shows  a pseudo-segmentation  j tlie  true  segmentation 
begins  2'""'  back  of  the  head,  where  the  worm  is  0.48  broad.  The  suck- 
ers (under  x)ressure)  measure  0.272  in  diameter.  In  alcohol  specimens 
the  opening  is  vSlit-form. 

Plate  VIII,  Fig.  2,  represents  the  head  of  the  smallest  worm  found. 
The  strobila  measured  2.7'""^  long;  segmentation  is  visible,  but  no  geni- 
tal organs  are  developed.  The  head  is  pear-shaped  and  measures  0.48 
broad ; thesuckers  (0.250  by  0.2)  are  directed  diagonally  forwards — dorso- 
(or  ventro-)  laterally. 

Segments  50"""  from  the  head  measure  2"""  wide  by  0.13  long;  10- 
14  interproglottidal  sacs  are  present  but  indistinct;  the  genital 
anlagen  are  indistinct;  no  testicles  can  be  seen;  75'""'  from  head,  about 
18  sacs  are  visible;  no  testicles  are  developed.  The  genital  anlage 
is  represented  by  a round  clump  of  tissue  on  each  side  of  every  segment. 

Segments  lO'^™  (Plate  viii.  Fig.  3)  from  the  head  measure  0.4""" 
long  by  4.5“"' broad ; the  genital  pores  are  not  present;  the  genital 
canals  are  but  little  difterentiated ; the  median  end-knob  of  the  pistol- 
shaped genital  anlage  is  indistinctly  divided  into  two  lobes;  tlie  testi- 
cles and  ovaries  are  not  visible.  At  the  border  between  every  two 
segments  a number  (20-27)  of  blind  sacs  are  distinguishable;  150""" 
from  head  the  segments  are  3.5"""  wide  by  0.4'"'"  long;  testicles  begin 
to  develop;  the  genital  canals  gradually  become  more  distinct. 

In  segments  190"""  fromthehead  the  testi(4esare  numerous.  In  seg- 
ments 200"""  from  the  head,  the  female  anlage  becomes  quite  distinct 
from  the  male  ducts.  It  sends  a prolongation  toward  the  center  of 
the  segment;  a portion  branches  from  this  toward  the  posterior  edge  of 
the  segment  and  becomes  the  anlage  of  the  vitellogene  gland;  another 
portion  extends  toward  the  autei'ior  edge;  its  end  spreads  and  forms  the 
anlage  of  the  ovary.  Between  these  two  anlagen  is  seen  the  anlage  of 
the  shell  gland.  The  ])ortiou  of  the  male  a nlage  just  median  of  the  longi- 
tudinal canals  begins  to  form  convolutious,  and  its  end,  which  is  rather 
thin,  can  be  traced  past  the  female  glands  a short  distance  toward 
the  median  line  of  the  segment.  At  about  this  stage  the  canals,  which 
Avere  at  lirst  solid,  begin  to  show  a lumen. 

Segments  30""'  (Plate  viii.  Fig.  4)  from  the  head  measure  (balsam 
})reparation)  6'""'  broad  by  0.88  long.  The  interj)roglottidal  sacs  have 
increased  in  number  (30-36)  and  size.  The  genital  pores  have  i)ierced 
the  cuticle;  they  are  invariably  situated  in  the  anterior  half  of  the 
margin.  The  cirrus-pouch  is  w<dl  developed;  the  lateral  i)ortion  of 
the  vas  deferens  (vcmcula  srmiinalis)  is  much  (involuted  and  filled  with 
spermatozoa;  the  median  j)ortion  of  the  vas  deferens  crosses  the  ovaries; 
.150-240  testicles  are  j>reseut  in  each  segment  and  are  ari  anged  in  two 
triangles;  the  long  leg  (base)  of  the  triangle  is  nearly  i)aral lei  to  the 
posterior  edge  of  the  segment,  the  short  leg  (perjAendicular)  ])arallel 
with  the  lateral  margin ; the  hypotheiiuse  runs  from  the  antero-lateral 
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portion  to  the  posterior  ed^^e  Tiear  the  median  line.  While  the  testicles 
are  j»enerally  included  witliin  these  limits,  they  are  lTe([uently  found 
outside  the  same,  so  that  the  trianj»ies  must  be  considered  as  a conven- 
ient but  not  rigid  diagram. 

()c(aisioually  testicles  were  found  in  the  lateral  fields.  This  shows  an 
initial  step  in  the  wandering  of  the  testicles  from  the  median  to  the 
lateral  fields,  a tendency  which  reaches  its  highest  development  in 
Th.  Glardi.  In  the  female  genital  organs,  the  canals  present  distinct 
lumens j the  vagina  is  sharply  separated  from  the  receptaculum  semi- 
nis;  the  three  glands  are  distinctly  differentiated  from  each  other,  both 
anatomically  and  histologically. 

Segments  00®"^  (Plate  ix.  Fig.  4)  from  the  head  measure  (under 
])ressure)  fi’*””  broad  by  I"'"'  long.  There  are  35-37  interproglottidal 
sacs  to  each  segment.  Copulation  has  already  taken  place,  as  is  shown 
by  the  presence  of  spermatozoa  in  the  receptaculum  seminis.  The 
various  genital  organs,  with  the  exception  of  the  uteri,  can  all  be  dis. 
tinguished.  The  female  glands  form  a circular  clump  plainly  visible  to 
the  naked  eye  on  stained  specimens.  For  a careful  study  of  the 
anatomy,  segments  60-80^^“^  from  the  head  are  well  adapted.  The 
segments  are  nearly  the  same  width  (6-6.5‘“‘"),  but  increase  gradually 
in  length  (1-1.3()'»"^).  The  posterior  flap  of  every  segment  overlaps 
the  next  segment  by  0.24""“.  The  arrangement  of  the  testicles  in 
two  triangles  is  general,  but  testicles  are  frequently  seen  in  the 
median  line.  The  arrangement  of  the  female  genital  glands  in  a 
rosette  is  very  striking.  In  the  general  topographical  relations  of 
the  organs  there  are  noticed  several  important  characteristics  which 
agree  with  M.  planissima^  i.  e.,  the  genital  pores  are  in  the  anterior 
half  of  the  margin;  on  the  right  side  the  vulva  is  ventral  of  the  cirrus- 
pouch,  and  on  the  left  side  the  cirrus-pouch  is  ventral  of  the  vulva;  the 
two  organs  are,  however,  not  exactly  on  the  same  trail sverseiilaiie,  but 
the  vulva  is  regularly  found  slightly  posterior  to  the  cirrus.  The 
genital  canals  of  each  side,  in  passing  to  the  median  field,  cross  the  two 
longitudinal  canals  and  nerve  dorsally,  and  thevas  deferens  passes  the 
ovary  dorsally.  The  relative  position  of  the  genital  and  longitudinal 
canals,  or  of  the  ovary  and  vas  deferens,  gives  us  two  excellent  points 
by  which  we  can  immediately  distinguish  the  dorsal  from  the  ventral 
surface. 

Male  genitalia. — The  description  of  the  cirrus-pouch  of  M.  planisshna 
applies  almost  equally  well  to  this  species,  except  that  the  layer  of 
ciliary  projections  is  not  well  developed;  in  fact,  in  many  cases  it  was 
imi^ossible  to  find  it.  As  a general  rule,  a genital  cloaca  is  present 
instead  of  a genital  papilla,  even  when  the  penis  is  extended.  That, 
liowever,  is  simply  a matter  of  contraction,  for,  as  seen  below  ( Th. 
Giardi),  the  development  of  the  papilla  in  its  fullest  extent  depends 
upon  the  absence  of  the  cloaca  and  vice  versa.  In  the  genus  Moniezia, 
however,  there  is  a distinct  collar  around  the  genital  openings  even 


40 


when  the  ^eiiitnl  eloaea  is  reduced  to  a iniidinuin.  heroin  tlie  base  of 
tlie  cimis-poucli  to  t iie  free  ejid  of  tlie  extended  penis  is  to  the 

base  of  tli(‘  cloaca,  O.Kh  Tlie  nnalian  half  of  the  poucli  is  considerably 
constricted,  owin^'  to  tli(‘.  jiresenc.e  and  contraction  of  a thick  layer  of 
circular  muscles.  The  vas  deferens  branches  freely,  the  branches  run- 
ning- to  the  testicles,  which  are  about  48  in  diameter. 

Female  gem  falia. — The  only  practical  difference  observed  between  the 
vulva  of  this  species  and  that  of  ilf.  planlssima  is  that  the  former  has  a 
position  slightly  posterior  to  the  center  idaneof  the  cirrus-pouch.  The 
vagina  is  about  0.4'"'"  long^  the  histology  agrees  with  that  of  M. 
planissimaj  except  that  the  muscular  layer  is  slightly  more  developed. 
The  ciliary  layer  is  somewhat  less  developed;  in  fact,  in  most  cases,  it 
has  not  been  possible  to  recognize  it  at  all. 

The  receptaculum  seminis  lies  dorsally  of  tlie  ovary,  but  generally 
presents  a slightly  different  aspect  from  that  of  44.  planhslma  or  of  4/. 
expansa;  while  in  those  latter  species  it  was  rather  long  and  hot  very 
wide,  in  this  species  it  is  much  shorter  in  jiroportion  to  its  breadth 
(0.28"”"  long  by  0.144).  The  wall  consists  of  a simple  layer  of  flat 
epithelium:  in  many  cases  it  has  been  impossible  to  distinguish  any 
basement  membrane,  while  in  several  cases  it  was  distinctly  visible. 
As  a general  rule  it  may  be  stated  that  the  receptaculum  seminis  runs 
diagonally  from  before  backwards  instead  of  parallel  Avith  the  anterior 
edge;  this,  however,  may  be  subject  to  variarlhon  according  to  the  state 
of  contraction  of  the  segment. 

From  the  ventral  side  of  the  recejitaculum  seminis  (Plate  viii,  Fig. 
5;  Plate  IX,  Fig.  3)  near  its  median  extremity  a canal  takes  its  origin 
and  makes  a bend  ventrally.  In  this  canal  the  ova  come  in  contact 
Avith  the  sxiermatozoa  (fertilization  canal  or  first  x>ortion  of  the  oviduct). 
The  canal  can  be  traced  to  the  calyx  of  the  ovary,  AAuth  Avhich  it  is 
connected  by  a constricted  jiortion,  as  in  the  case  of  4f.  planissima. 

A short  distance  from  the  receptaculum  seminis  this  oviduct  gives  olf 
a canal  dorsally,  which,  after  one  or  two  convolutions,  enters  tlie  shell- 
gland  and  runs  to  its  center.  Here  it  meets  with  the  vitello-duct, 
and  from  their  point  of  juncture  (ootyp)  the  third  xiortion  of  the  ovi- 
duct extends  toAvards  the  uterus  after  making  several  convolutions 
in  and  outside  of  the  shell-gland.  As  it  glasses  tOAvards  the  anterior 
])ortion  of  the  segment  it  runs  directly  dorsal  of  the  upper  end  of  the 
first  xiortions  of  the  oviduct  and  ein])ties  quite  suddenly  into  a cavity 
elongated  laterally,  which  is  the  uterus.  The  exact  imsitions  of  these 
canals  vary  slightly  in  different  segments. 

IHstoloffy. — The  histological  structure  of  all  these  canals  agrees  very 
Avell  Avith  that  describ(*d  in  44.  pl/oti.ssima ; i.  c.,  therii  is  a lining  eiiithe- 
lium  Avith  basi^mcnt  membrane;  the  constriction  at  the  upper  extremity 
of  the  oviduct  is  surrounded  by  circular  fibers,  ^die  ova.  folloAV  the 
same  cours(‘  as  those  in  44.  phmissi ma ; i.  c.,  from  the  calyx  ol‘  tlu‘-  ova- 
rium they  descend  thr-ough  the  constriction  to  the  first  portion  of  the 
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oviduct  (fell i1iz;d ion  caiuil),  coiiu*,  in  (*ontact  witli  tlio  s])Ciinat()zoa, 
(losceiul  Mie  second  (iivisioii  of  <lic  oviduct  to  the  middle  (ootyj)) 

of  the  shell-j^laiid,  comiu<>-  in  ('ontact  with  Hu*  vitelliiui  matfei*  and 
(*oo-sliell  seci(‘tioii;  th(‘y  then  ])a.ss  throu<>h  the  ascending  (or  tliird) 
])ortiou  of  the  oviduct  to  the  uterus. 

hlrcretory  canals. — Tlie  ventrnl  (canals  ai‘(‘.  much  larger  than  tlie  dorsal 
canals,  and  are  connected  at  tin*  posterior  border  of  each  segment  by 
the  transverse  canal.  As  a ruh‘  they  lie  laterally  and  ventrally  of  the 
dorsal  canal;  rarely  a ])roj(u*tion  of  tlie  ventral  canal  extends  somewhat 
dorsally  of  the  dorsal  canal  (probably  a matter  of  (‘ontraction).  The 
lumen  of  the  ventral  canals  measur(\s  0.3()<S"""  by  0.004:""'%  being  longer 
laterally  than  dorso-ventrally.  It  is  lined  by  an  extremely  thin  cuticle, 
surrounded  by  i)arenchyma.  The  muscle  tibers  of  the  body  cluster 
around  it  so  that  it  sometimes  appears  as  if  tliey  formed  a regular  layer 
around  the  lumen. 

The  dorsal  canal  seldom  measures  over  24//  by  0//;  its  cuticle  is  thicker 
than  that  of  the  ventral  canal.  Sudden  swellings  are  seen,  such  as 
are  described  below  in  Th.  (iiardi. 

Interprogloitidal  (/lands. — The  cells  of  the  interproglottidal  glands 
are  grouped,  as  stated  above.  Sections  through  these  (Plate  ix.  Pigs. 
1-2)  show  that  numerous  large  cells  are  grouped  around  small  blind 
sacs,  Avhich  empty  between  the  proglottids.  The  entire  structure  is 
about  0.15"""  in  diameter.  The  nuclei  of  the  cells  measure  4//.  While 
the  nuclei  of  these  cells  in  M.^  phmissima  generally  contained  only  one 
nucleolus,  two  nucleoli  are  observed  to  be  the  rule  in  this  species;  the 
cells  converge  towards  the  sac.  The  wall  of  the  sac  has  the  same  his- 
tological structure  as  the  vagina  and  cirrus,  i.  e.,  the  lumen  is  sur- 
rounded by  a layer  of  ciliary  projections  (5//),  which  is  followed  by  a 
nearly  homogenous  layer  (3 /a)  containing  nuclei.  It  was  seen  above 
that  the  vagina  was  not  an  invagination  of  the  outer  cuticular  wall, 
and  the  similarity  of  histology  beWeen  the  vagina  and  these  sacs  would 
naturally  lead  one  to  assume  that  these  sacs  also  are  not  invaginations 
in  the  strictest  sense  of  the  term. 

Segments  100"'"  from  the  head  measured,  under  pressure,  6.5'"'"  broad 
by  1.12"“"  long  (median  line),  1.28  (on  the  side).  The  blind  sacs  have 
increased  to  about  40  in  number.  In  segments  100"'"-150""'  from  the 
head  the  breadth  varies  from  5.5  to  G.5"'"',  the  length  from  1.25-2'"'". 
A decided  change  is  brought  about  in  the  anatomy  of  the  segment 
by  the  change  in  the  genital  organs.  The  testicles,  ovaries,  vitellogene, 
and  shell-glands  gradually  atroi)hy.  The  twa>  uteri  (Plate  ix.  Pigs.  5, 6) 
come  more  idainly  into  view,  one  on  each  side  of  the  segment;  they 
form  numerous  folds  and  gradually  occupy  the  lateral  and  median 
fields,  generally  leaving,  however,  a clear  space  in  the  median  line.  The 
receptaculum  seminis  is  full  of  spermatozoa  and  very  prominent. 

In  connection  with  the  above  descri])tion  it  must  be  mentioned  that 
the  point  (i.  e.,  the  distance  from  the  head)  where  the  various  organs 
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begin  to  develop  varies  greatly  in  different  specimens.  In  some  cases 
the  interproglottidal  sacs  appear  before  the  genital  organs,  in  other 
cases  not  until  after.  In  several  specimens  of  this  species  the  sacs 
were  very  few  or  even  entirely  absent  (young  specimens),  Avhile  in  one 
specimen  they  were  fused  into  a regular  line  very  similar  to  the  inter- 
])roglottidal  line  of  M.  pla7iissima.  This  is  undoubtedly  to  be  looked 
ui)on  as  a reversion. 

In  the  end  segment  of  one  specimen  Avas  found  a single  median  but 
normally  developed  set  of  female  genital  organs  with  a single  lateral 
I)ore.  This  probably  i-epresents  a reversion  to  a former  type  Avith  single 
pores. 

The  mature  ova  measure  52  //—GO  //  in  diameter;  the  bulb  of  the 
pyriform  apj)aratus  is  20  //-24  //;  the  horns  (12  //-15  //  long)  end  in  a 
knob;  the  hooks  of  the  embryo  measure  0 //  long.  In  this  species  it 
Avas  plainly  seen  that  the  pyriform  body  Avas  surrounded  by  a mem- 
brane, a detail  which  Avas  not  so  clear  in  M.  pJanissima. 

SPECIFIC  DIAGNOSIS. 

The  specific  diagnosis  of  this  form  is  as  follows: 

M.  triffonophora  sp.  ii.,  1893. — Strobila  attains  1.6-2«*  in  length,  cream  to  whitish 
in  color.  Head  0.624 “"^’-0.704'""*  broad  ; snchers  not  distinctly  raised,  0.256  by  0.2'"“’, 
slit  form.  Neck  filiform,  2'"'"  long.  Segments  generally  broader  than  long,  although 
end  segments  are  occasionally  seen  which  are  square  or  even  slightly  longer  than 
broad ; rarely  over  6'"'"  broad  by  2'""'  long.  Topography  of  longitudinal  canals,  genital 
canabs,  and  female  organs  the  same  as  in  M.  2)lanissima  and  M.  expausa;  testicles 
usually  arranged  in  two  triangles;  generally  absent  from  the  median  line  of  segment. 
Genital  pore  never  behind  the  middle  of  the  segment.  Ova  52-60//;  bulb  of  pyri- 
form apparatus  20-24//;  horns  12-15//. 

Type  in  the  Bureau  of  Animal  Industry,  IJ.  S.  Department  of  Agri- 
culture. Typical  specimens  Avill  be  sent  to  museums  and  specialists 
exchanging  Avith  this  Bureau.  s.  & H. 

G.  Denticulata  Group.  (M.  denHcvJafa,  and  M.  alha.) 

Interproglottidal  glands  absent. 

(7)  Moniezia  denticulata  (K.,  1810)  K.  Ill*,  1891. 

[Plate  V,  Figs.  4-7.] 

Synonymy. — Tamia  denilcAilala  Kudolphi,  1810 ; T.  dvnHvolata  (R.)  Perr.,1882;  Mon- 
iezia deniiculafa  (R)  R.  111.,  1891;  {Al yselmiothns  deolteuJatus,  llhiinville,  aftcT 
Baird,  1853). 

Host. — Cattle  (Rudolphi). 

fleoyrapMcal  disirihution. — ? (Alfort  Museum,  Rud.'s  specimens.) 

LITERATURE. 
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.(2)  Ent.  Syn.,  ]).  145. 
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381,  taf.  X,  figs.  3-4. 
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Fig.,  183  (Af.  Bencdeni). 
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des  Gefiisssystems  in  der  Familie  Tcenaidce;  C.  f.  B.  n.  P.,  1893,  bd.  xiii,  p. 
465. 

HISTORICAL  REVIEW  (1810-1892). 

Endolplii  gives  as  diagnosis  of  Tcenia  denticulata: 

Twnia:  capite  tetragono,  collo  nnllo,  articnlis  brevissimis,  foraminibns  marginali- 
bns  oppositis,  lemniscis  dentiformibns. 

Camper,  in  Beschaf.  d.  Berlin,  natnrf.  Frennde,  iv,  p.  39. 

Gmelin.  Syst.  Nat.,  p.  3074,  n.  55.  Tcenia  ovina,  (3  bovis. 

Carlisle.  Trans.  Soc.,  Linn,  ii,  tab.  25,  Fig.  15-16.  T.  ovina,  bovis. 

RudolpM.  Hodoepor  vol.  i,  p.  81;  vol.  ii,  p.  39.  T.  dentienlata. 

Hal),  in  Bove.  Camperus  a hove;  Havemannns,  Scholfe  Vet.  Hannov.  Director 
merittissimns,  a vitnlo  (solitariam,  capite  destitntam) ; Cliabertns  a vacca  co]dose, 
dejectam  observaverunt,  hie  etiam  in  vaccae  ventricnlo  quarto  reperit.  Speciniina 
mea  ex  Museo  Scholae  Veterinariae  Altorfensis  ditissimo. 

Descr.  Vermes  quindecim  ad  sedecim  pollices  longi,  antice  dnas  ad  quinqne  lineas, 
postice  fere  pollicem  lati;  coloris  albidi,  vel  grisei. 

Cajowf  exigunm,  tetragon nm,  latinsculum,  oseulis  quatnor,  anticis,  snbeontignis, 
subglobosis,  hornm  apertnra  exigua,  orbicnlari.  Collum  nnllum.  Articnli  aliquot 
capiti  proximi  angusti,  mox  vero  latiores,  tandem  latissimi  et  siibasquales  finnt,  ita 
tamen,  ut  in  uno  alterove  specimine  media  vermis  pars  panllo  angnstiores  et  simnl 
longiores  objiciat;  omnes  ceteroquin  brevissimi,  ut  longitude  latissimornm  vix 
lineam,  plnrimorum  ne  dimidiain  quidem  excedat.  Margines  articnlornm  postiei 
crenati  sive  nndulati  superficiem  insequentium  qua  partem  tegnnt;  laterales  (ante- 
rioribus  nonnullis,  rarius  medius  qnibusdam  articnlis  exceptis)  obtnsiuscnli,  fora- 
mine  ntrinque  medio,  opposite,  insigues,  e quo  denticnlns  aentns,  leviter  reflexns 
et  dnriuscnlns  (lemniscus)  exseritur.  Substantia  mollis,  plus  minus  crassiuscula,  ut 
crassities  interdum  lineam  adsequet.  Ova  in  substantia  media  cumulata,  ovariis 
regularibus  mihi  non  vicis. 

Of  tlie  articles  whicli  EudolpW  mentions,  Camper  has  not  been  con- 
sulted. It  does  not  seem  that  Carlisle’s  figures  could  refer  to  this 
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si)ccies,  and  itscMMus  doubtful  wludlier  (Jm(diu’sro,rerouco  is  to  flenlicu- 
lata. 

Gurlt  (d)  obtained  Kudo]))lii’s  siM‘(*iiu(Mi  and  j^ave  two  lii>uies,  wliicli 
are  copied  (Plate  v,  4,  d). 

(Jreplin  (4)  does  not  believe  that  Carlisle’s  drawin<>s  refer  to  T.  den- 
iiculafa.  Mayer’s  drawings  (Aiialeeteii  f.  verg.  Anat.,  2.  Sainiul.,  l^'igs. 
4j  5)  he  thinks  are  T.  expaasa,  and  lie  is  sk(‘ptical  whether  Camper’s 
and  Ilavemanu’s  specimens  were  T.  (leativulaia.  (’repliii  himself 
obtained  Kudolphi’s  original  s])eeiinens,  and  says  in  regard  to  them 
that  there  was  only  one  specimen  provided  with  a head  5 this  specimen 
measured  1-2''  long.  The  bead  was  rather  four-cornered,  and  sat  like 
a knob  on  the  end  of  the  anterior  cone-shaped  portion;  the  suckers 
formed  the  blunt  corners  of  the  head  and  opened  directly  in  front 
(Plate  V,  Fig.  5).  The  portion  immediately  following  the  head  was 
wrinkled,  but  it  was  not  clear  whether  these  wrinkles  represented  true 
segments,  hence  it  was  doubtful  whether  a neck  was  present  or  not; 
this  portion  widened  very  rapidly.  All  the  segments  were  very  short; 
the  lateral  edges  Avere  convex;  the  posterior  edge  covered  the  following 
segment  foi*  some  distance.  The  broadest  segments  he  had  were  about 
Avide  by  1'"  long,  thick  and  bloated.  Double  pores  AA^ere  present. 
These  were  situated  immediately  behind  the  posterior  edye  of  the  next 
/Ulterior  segment^  with  the  exception  of  a few  cases  cohere  they  u'ere 
nearer  the  middle;*  from  the  pores  the  lemniscus  (cirrus)  protruded; 
the  latter  Avas  short,  thick,  and  rather  conical,  on  the  end  truncate. 

Creplin  then  describes  the  ova  with  the  ])yriform  apparatus.  As 
diagnosis  of  T.  denticulata  he  gives  the  folloAAung: 

T.  capUh  tetragoiii,  parvi  osetdi-s  angulos  ipsius  efficieiUilms,  inagnis,  antrorsnm 
apertis,  coUo  siibniillo,  ariicidis  onmibiis  crassis,  celeviter  insigiuter([iie  latitudinc, 
])aulum  longitudiiie  crescentibns,  aiiterioribiis  ideo  brevissiinis,  relbiuis  onuiibu.s 
perbrevibns  atcjue  admodiun  latis,  uiargiiiibiis  horiiin  latcralilius  coiivexis,  postico 
protracto  et  ita  secpientis  articuli  partem  aiiteriorem  circumcirca  late  tegente,  fora- 
miuilins  articiilormnlatiorem  (etlenmiscis)  marginalibiis  o])positis  secuiidis.  (Artie- 
iili  ])()stici  incogniti.  Ova  globiformia.) 

Dujardin  (5),  Diesing  (6),  Davaine  (8),  and  Ziirn  (9)  do  not  add  any 
original  observations  on  T.  denticulata.,  but  give  very  short  ditignoses. 

Baillet  (7)  states  tlnit  T.  denticulata  measures  35  to  40  or  even  78^^'“ 
in  length.  He  gives  the  measurement  of  the  eggs  as  0.09-0.095'’"", 
AAdiich,  its  Moniez  has  already  pointed  out,  is  an  error.  In  his  desc.rip- 
tion  there  is  little  Avhich  aids  us  in  determining  this  spetdes. 

Perroncito  (10)  considers  denticulata  rather  as  a variety  ol*  expansa. 
than  as  a sejiarate  species,  but  it  is  evident  from  his  figures  and  divscrip- 
tion  that  he  did  not  have  a tru(‘  denticulata  belbre  him.  Ilis  figures 
seem  to  uk‘  to  resemble  expansa.,  Avhile  a ]>art  of  his  descrijitiou  applies 
e(|ually  Avell  to  expansa  and  planissima. 

*'ldie  italics  arc  mine.  I^’rom  my  draviugor  IOidoli)bi’s  tyjic  (I^bg.  O)  it  iscviibmt. 
tbat  (b'cplin  made  his  stat(‘,ment  on  loose  segments,  and  mistook  (he  anterior  for  tlu' 
posterior  edge. — C.  W.  8. 
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Lcnckart  (11)  1ias  by  far  Mie  luvst  (l(‘-S(aii)tioii  of  lliis  specios 

that  has  yet  apianired  (Oreplin  ex(*oi)tc(l).  It  is  based  upon  a speci- 
men in  the  Lcipsie  mnsenm.  Lenekait  states: 

Einc /weito,  (l(Mii  letztoru  ci^’cntliiiinliclio  Art  ist  die  ^>loich falls  den  Dipylidien 
zngelu’irioo  Ta'uUt  dcnHeiilafa  Kud.  In  ilinn-  Statnr  dor  Twiiia  cxpansa  iihnli(;li, 
nnterschcidet  sic  sich  aber  nicht  bless  (lurch  cine  ungleicb  geringcrc  Grdssc,  soudern 
schon  auf  den  ersten  Illick,  gewisser  weiterer  Eigenthiimlichkeiten  einstwcdleu  nicht 
zu  gedenkeu,  durcli  ein  gedniiig(uier(‘s,  derber(!S  undfoisteres  Aussehen.  Ein  Exem- 
])lar  von  320'"’"  Liinge  hat  schon  25"""  hinter  dem  Koi^fende  eine  Breite  von  4'""'  iind 
in  dem  100"""  langen  hintcTcn  Korper  eine  solche  von  13""".  Die  Liinge  der  letzten 
Glicider  betriigt  1.5'"'".  Bei  grdsseren  Wlirinern  s<dl  die  Breite  sogar  anf  20"""  lieran- 
^vachs(;n.  Der  Kopfistetwas  grOsser  als  bei  Twnia  expansa  (0.7""")  nnd  init  grOsseren 
Sanguiipfen  versehen,  die  ihni  eine  mehr  viereckige  Form  geben.  Auf  ihn  folgt 
anch  bier  zuniichst  ein  diinnerer  Abschnitt,  der  aber  sehr  bald  schon  sich  verbreitert 
nnd  gliedert,  and  weit  rascher  als  bei  l\vn\a  expansa  zn  den  s])iiteren  Dimensionen 
heranwiichst.  Dabei  sind  die  Glieder  fiber  dnrchschnittlich  kiirzcr  als  bei  der  letz- 
tern.  Die  anch  hier  init  znnehniender  Grilsse  allmahlig  i miner  stiirker  hervortreten- 
den  manschettenfiirmigen  Gliedriinder  sind  gewOhnlich  denilich  geAvellt  nnd  anch 
iiber  die  Seitenkanten  hinans  fortgesetzt,  so  dass  die  hinteren  Ecken  starker  promi- 
niren  nnd  an  den  letzten  nnd  grossten  Gliedern  zahnartig  nach  anssen  vorspringen. 
Die  reifen  Eier  gleichen  denen  von  Ttenia  expansa,  bleiben  aber  mitsammt  dem 
Embryonalkoriier  in  ihren  Dimensionen  nm  Einiges  hinter  denselben  znriick. 

Lenckart  seems  to  think  that  this  species  is  not  an  uncommon  para- 
site, although,  as  he  has  recently  written  (personal  correspondence), 
this  opinion  is  based  upon  report  more  than  upon  his  own  observation. 

llailliet  (13)  states  that  the  eggs  are  cuboid  and  twice  as  large  as 
those  of  T.  expansa. 

Nenmann  adds  nothing  new  to  onr  knowledge  of  this  parasite  in  the 
first  edition  of  his  Traite  (14). 

11.  Blanchard  (15, 17)  places  dentioulata  in  his  new  genus  Moniezia. 

Moniez  (16)  states  that  (lenficulaf a is  frequent  in  sheep  killed  at  Lille. 
He  gives  as  characteristic  of  this  parasite  that  the  segments  are  opaipie 
and  thick,  and  the  S(inare  head  is  different  in  shape  from  that  of 
expansa.  Moniez  also  cites  Baillet’s  paper,  and  discusses  Creidin’s 
article. 

I am  at  a loss  to  know  how  to  Judge  tliis  article  by  my  distin- 
guished colleague,  for,  although  Ids  statements  are  concise,  it  was 
found  upon  comparing  specimens  of  the  parasite  he  determined  as  T. 
dentieulata  that  they  did  not  agree  with  Rudolphi’s  specimens.  Hence 
I am  compelled  to  assume,  for  the  present  at  least,  that  Moniez  has 
not  examined  the  true  71/,  dentienlata. 

Keumann  (18)  lengthens  his  diagnosis  in  the  second  edition  of  his 
excellent  work,  and  gives  a figure  of  the  scolex  of  T.  dentieulata.  This 
figure,  however,  does  not  agree  with  Gurlt’s  figure  of  Budolphi’s  type, 
but  agrees  exceedingly  well  with  my  drawing  of  Moniez’s  original  speci- 
men of  T.  Benedenl.  Hence  it  must  be  assumed  that  Xeumann  also  did 
not  find  the  true  71/.  dentieulata. 

Neumann  quotes  Humbold  (Berliner  thieriirztlieh.  Wochensehrift, 
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1892)  as  stating  that  he  found  a specimen  45  meters  long  in  a five-year- 
old  cow.  Humbold’s  statement  must,  of  course,  be  taken  cum  grano 
salis.  Curtice  (19)  is  the  only  author  who  clainas  to  have  found  this 
species  in  America.  His  specimens,  however,  which  are  now  in  our 
Bureau  collection,  are  certainly  not  M.  denticulata,  although  they  are  too 
macerated  to  be  definitely  determined. 

From  the  above  review  it  must  be  concluded  that  scarcely  anything 
is  known  about  M.  denticulata^  that  the  oidy  authentic  specimens  of 
this  species  which  have  found  their  way  into  j)rint  are  Eudolphi’s 
specimens  which  he  received  from  Alfort,  and  the  specimen  Leuckart 
described.  We  know  practically  nothing  of  the  microscopic  anatomy 
of  M.  denticulata. 

Through  the  kindness  of  Geheimrath  Karl  Mobius,  the  writer  has  in 
his  possession  a few  segments  of  Kudolphi’s  original  Tcenia  denticulata. 
These  segments  are  filled  with  ova;  they  measure  broad  by  1.14'“'“ 
long.  The  specimens  are  so  old  that  it  would  be  unsafe  to  state  much 
in  regard  to  them,  but  several  points  are  distinctly  visible.  In  the  first 
place,  one  is  immediately  struck  with  the  position  of  the  cirrus,  which 
l)ierces  the  side  of  the  segment  (Plate  v.  Fig.  G)  at  or  very  near  its 
posterior  border.  The  cirrus  is  stout  and  blunt;  the  cirrus-i)ouch  is 
80  yu  long,  the  proximal  portion  (24  ju)  being  constricted  by  circular 
muscles,  as  observed  in  other  species.  The  vas  deferens  could  be  traced 
but  a short  distance;  it  could,  however,  be  plainly  seen  that  the  genital 
canals  cross  over  into  the  median  field  dorsally  of  the  longitudinal 
canals.  It  will  be  noticed  also  that  the  lateral  field  is  very  narrow,  the 
ventral  canal  coming  very  close  to,  or  even  crossing,  the  j^roximal  por- 
tion of  the  cirrus-pouch.  The  outer  canal  can  be  distinctly  seen  to 
occupy  a position  slightly  ventrad  of  the  other  canal,  and  to  have  a 
thinner  cuticle.  Hence  the  former,  by  analogy,  is  the  ventral,  the  latter 
the  dorsal  canal.  The  transverse  canals  were  not  visible.  The  genital 
glands  have  all  been  suppressed  by  the  uteri.  The  uteri  were  confined 
to  the  median  field.  The  ova  are  round  (48  ju  in  diameter),  the  embryo 
measures  12  ja  iu  diameter  and  is  surrounded  by  a i)yriform  apparatus. 
Ko  interproglottidal  glands  could  be  discovered. 

With  the  aid  of  the  three  figures  of  this  species  given  in  the  present 
paper,  it  is  hoped  that  some  one  will  be  able  to  determine  Moniezia 
denticulata  and  give  an  account  of  its  microscopic  anatomy. 

SPECIFIC  DIAGNOSIS. 

The  following  may  be  accepted  as  a provisional  diagnosis  of  this 
species : 

Moniezia  denticulata  (R.,  1810)  R.  Bl.,  1891. — StroUila  32-40*'"'  (to  78*'"')  long;  head 
0.7"’"'  broad,  with  proportionately  large  suckers  directed  anteriorly;  neck  absent  or 
very  short,  anterior  segments  very  short,  increasing  rapidly  in  breadth,  but  gradually 
in  length  as  they  grow  older  (Guilt's  liguro) ; 25'""'  from  head  they  measure  4"""  wide ; 
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segments  may  attain  13'"'"  to  nearly  25'"'"  (R.)  in  breadth;  mature  segments  quite 
thick;  segments  8'"'"  broad  by  1.14  long  are  hlled  with  ova.  Genital  j)ores  are  in 
the  posterior  half  of  tbe  margin;  in  segments  of  Rudolphrs  type  tln^y  are  close  to 
the  posterior  corner  of  the  segment  (cf.  also  Gurlt’s  tignre) ; penis  prominent  and 
blunt;  relation  of  vas  deferens  (and  probably  of  the  vagina)  to  the  longitudinal 
canals  the  same  as  in  i/.  pZaaissbaa;  uteri  (always?)  conlined  to  the  median  held; 
eggs  48  f.i,  bulb  of  pyriform  body  12-16  //,  horns  8-16  }.i. 

Type  iu  the  KonUjl.  Museum  fur  Waturlcundc^  Berlin.  A few  seg- 
ments of  the  tyi)e  are  in  the  private  collection  of  0.  W.  Stiles. 

c.  w.  s. 

(8)  Moniezia  alba  (Perroncito,  1879)  R.  Bl.,  1891. 

[Plate  X.] 

Synonymy. — aZ&a  Perroncito^  1879 ; Moniezia  aJha  (Perr.)  R.  Blanchard,  1891; 
M.  alba  var.  dubia  Moniez,  1891, 

Hosts. — Sheep  (Perr.,  Mattozzi,  Neumann,  Blaise);  cattle  (Perr.,  Moniez,  Railliet). 
Geographical  distribution. — Italy  (Turin,  by  Perroncito;  Macerata,  prov.  Marches,  by 
Mattozzi).  France  (Lille,  by  Moniez;  Alfort,  by  Railliet).  Algeria  (by 
Blaise,  after  Neumann). 
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HISTORICAL  REVIEW. 

Perroncito’s  Italian  article  (1)  is  not  at  my  disposal,  but  he  printed 
an  article  (2)  in  Germany  about  the  same  time,  and  that  probably  con- 
tains substantially  the  same  data.  The  description  reads: 

T.  Candida,  multo  rarius  hinc  inde  tractu  qnodam  diluto-tlavescente  vel  havido- 
terreo  (ochreo)  intertincta,  sat  procera,  eximie  elastica,  metr.  0.60-2.50  louga.  Statu 
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rcccnto  (niox  cx  intcsiino  siihlata)  pallida  ap)>arct  articnlisqiie  s.  proglottidilum 
elonj;at.is,  saope  loiigioribiis  (luain  latis,  cfifonuata  vi<letur — qiii  articuli  deiiide  con- 
tialnmtiii-  iiiaj>fisqne  lati  qnain  loiig.i  linnt. 

Caput  subgloboso-quadrangulai  e,  sat)  distiiiciuin;,  mm.  1.40-1.15  latum,  vix  ultra 
mm.  1 longiim,  acetabulis  (s.  oscnlis  suctoriis)  pracditum  orbicularibus  vcl  subovali- 
bus,  extrorsum  a(3  sursum  spectautibus,  diuiuetro  mm.  0.85B-0.4.5B. 

(b)llum  breve,  saepe  dei)ressioiie  circulari  coustrictum,  mm.  1.5-5.320  longum,  mm. 
0.6-0.012  crassym. 

Proglottides,  quarum  sumuiae  mm.  0.020-0.038  lougae  atque  valde  augustae  sunt, 
seiLsim  lougiores  et  latiores  fiuiit,  formamque  assecpimitur  rliomboideam,  subcam- 
pauulaceani,  augulis  posticis  obtusis,  ita  promiueutibus,  ut  partim  proglottidem  sub- 
sequeutem  obtegaut  corpusque  taeniae  sat  acute  serratum  api>areat. — Quae  c.  dcm 
1 a capite  distant,  jam  ultra  mm.  3 longaeet  c.  tertiam  mm.  partem  latae  sunt. — Quae 
medium  taeniae  tractum  efficient,  longitudinem  mm.  3-3.5,  latitudinem  4-5  mm. 
praebent  atque  poris  gentitalibus  manifestis,  in  cpiavis  proglottide  binis,  oppositis, 
inter  tertiam  proglottidis  partem  anteriorem  et  mediani  sitis,  instructae  sunt.  Cir- 
rhus  plerumque  prominens  ac  tenuis,  conicus  vel  cylindraceus,  rectus  aut  varie 
incurvus  (saepius  retrorsum  dedexus). — Pars  taeniae  postica  crassior,  articulis  bre- 
vioribus  ac  latioribus,  circa  1.5  mm.  crassis,  mm.  2-3.5  usque  ad  4-5,  raro  5-G-6.5 
longis,  mm.  8. 5-9. 5,  raro  ultra  10,  rarissime  12-14  longis  efformata.  Proglottides 
maturae  i)lerumque  contractae  cernuntur  ac  valde  breves  (2-3  mm.  longae),  uteris 
binis  (utrinque  singulo)  instructae,  qui  loculis  creberrimis,  invicem  coniunctis,  con- 
stant, unde,  proglottide  puncta,  ingens  ovulorum  copia  prorumpit. 

Ovula  Candida,  cubica  (quavis  facie  quadrata  vel  rectangulari,  angulis  rotundatis, 
lateribus  convexis,  mm.  0.048-0.052,  subinde  etiam  0.058  longis),  testam  praebent  dur- 
iusculam,  cliitino  efforniatam  atque  guttulis  adi])osis  variae  magnitudinis  obtectam. 
Matura  embryonem  fovent,  qui  corpore  spliaerico  at  duobus  processibus  aucto  con- 
stat ac  plerumque  situm  diametralem  in  oviilo  tenet  (corpus  enini  embryonis  plerum- 
que angulo  liuic  aut  illi  adiacet,  dum  processus  oppositum  ovuli  angulum  petunt). 
Corpus,  scilicet  pars  embryonis  princeps  maiuscula,  spliaerica  et  bomogenea,  utricu- 
lum  constituit,  cuius  media  i)roloscolex  inclusus  est  globosus,  protoplasmate  liomo- 
geneo  (dense  at  i)allide  granuloso)  nucleisque  2-4-5  efformatus  atque  unculis  longius- 
culis  6 praeditus,  quorum  ope  se  in  utriculo  movet  rotatque.  Processus  supra  dicti 
ab  illo  corporis  latere,  quod  centrum  oculi  spectat  (exiguo  inter  ipsornm  exortum 
spatio  interjecto)  prodeunt,  inter  se  convergentes  ac  denique  aut  decussati  aut  valde 
aj^propinquati : alter  glocliidiatus,  scilicet  pedicello  constatgracilisub-conico,  scusim 
attenuate,  ajiice  in  cucullum  sive  appendiculam  semilunarem  (antrorsum  convexam, 
retrorsum  concavam,  ad  latera  utrinque  acuminatam  ac  recurvam)  expanso;  alter 
praecedentis  pedicello  consiniilis  et  acquilougus,  exappendiculatus,  illius  appcudi- 
culum  denique  attingit  (cum  ipsa  tamen  non  condiiens). 

The  author  also  adds  a short  differential  diagnosis  between  aJha^ 
expansa,  and  denticii  Jata.  The  ten  ff  giires  are  good  so  far  as  outline  goes, 
but  details  are  lacking.  The  parasites  were  found  both  in  (*attle  and 
sheep.  By  comparing  this  with  Berroncito’s  next  article  it  is  noticed 
that  in  giving  the  measurements  above  B^-14  Joikj'ih  efformata^''’  longis 
is  a misprint.  The  breadth  is  here  referred  to. 

Moniez  (3)  states  that  he  has  found  this  species  (juite  common  at 
Lill(‘,  France. 

Perroncito  (4,8)  gives  substantially  the  same  diagnosis  in  his  work  on 
liarasites  which  h(3  gave  Ixdbre  (2).  7Ah  \\  (5)  (*,opies  iiis  diagnosis  from 
Perroncito’s  Italian  article.  Pailliet  (7)  states  tliat  he  iinds  very  little 
difference  between  tills  s I )ecies  and  T.  expansa.  Neumann  (10)  states 
in  his  analytical  table  that  the  segments  become  longer  than  broad, 
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and  do  not  exceed  10"""  in  width.  Jllanchard  (11,  13)  places  T.  alha 
in  his  new  ^enns  Moniezia.  Moniez  (1-5)  describes  a M.  alba  var.  duhia 
which,  he  states,  is  intermediate  between  T.  alba  and  T.  expa/nsa. 

Prof.  Perroncito  lias  kindly  sent  to  me  three  specimens  of  his  original 
ty])e  material  from  which  he  described  this  species,  and  Prof.  Neumann 
has  sent  a specimen  of  a worm  whicli  he  diagnosed  as  T.  alba.  Unfortu- 
nately it  has  been  almost  impossible  to  stain  Perroncito’s  specimens 
satisfactorily,  hence  it  is  hazardous  to  make  many  definite  statements  in 
regard  to  them. 

ANATOMY. 

General  appearance. — In  regard  to  the  anatomy  of  the  segments,  there 
is  no  doubt  that  the  topographical  relations  of  the  vulva,  cirrus, 
vagina,  vas  deferens,  ovary,  shell-gland,  vitellogene  gland,  uterus,  longi- 
tudinal nerves,  dorsal,  ventral,  and  transverse  canals  are  the  same  as 
found  in  the  other  species  of  Monieza.  The  testicles  are  arranged  in 
a quadrangle.  No  interproglottidal  glands  of  any  description  could  be 
distinguished.  Had  sacs  been  jiresent  they  would  undoubtedly  have 
been  discovered,  notwithstanding  the  imor  staining,  for  the  heavy  cutic- 
ular  lining  of  the  sacs  always  stands  out  prominently,  no  matter  how 
macerated  the  specimens  are.  As  the  head  and  segments  are  totally 
difterent  from  M.  expansa^  and  as  no  sacs  are  present,  it  (am  therefore  be 
stated  with  certainty  that  M.  alba  is  not  identical  with  M.  expansa.  In 
some  segments  of  other  species,  which  were  even  more  macerated  than 
Perroncito’s  three  specimens,  it  has  been  possible  to  distinguish  linear 
interproglottidal  glands.  As  they  were  not  seen  in  Perroncito’s  speci- 
mens, it  is  assumed  that  no  interproglottidal  glands  are  present  in  the 
species  M.  alba. 

Ova. — The  eggs  measure  GI-G8  ju;  the  bulb  of  the  pyriform  body 
20-24  //;  the  horns  12-20  p. 

Prof.  Neumann’s  specimen  is  in  somewhat  better  condition  than  the 
type  specimens,  and  is  evidently  identical  with  Perroncito’s  Tania 
alba.  The  total  length  is  105*^'".  The  head  is  too  distorted  to  warrant 
description;  it  does  not,  however,  bear  any  very  great  resemblance  to 
the  head  figured  by  Neumann  as  T.  alba. 

Segments  100"""  from  the  head  measure  2"""  wide  by  0.4  long.  The 
median  field  is  filled  with  testicles,  which  are  as  numerous  in  the  median 
line  as  elsewhere.  The  genital  canals  and  female  glands  have  the 
characteristic  pistol-shai)e,  the  muzzle  of  the  pistol  being  situated  near 
the  lateral  edge  of  the  anterior  third  of  the  segment.  The  anlagen 
of  male  and  female  canals  are  distinct;  the  female  glands  rei^resent 
a more  or  less  circular  clump,  which  begins  to  show  a slight  differen- 
tiation into  the  component  parts.  There  is  no  sign  of  interproglottidal 
glands.  The  posterior  flap,  of  course,  forms  a dark  line  across  the  seg- 
ment, but  this  is  not  homologous  with  the  line  of  glands  seen  in  M.plan- 
issima. 
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Segments  320"""  from  the  liend  show  a very  noticeable  advance  in  the 
development  of  the  sexual  organs.  The  pi  oglottids  measure  3"""  wide 
by  0.8  long.  No  interploglottidal  glands  are  visible.  The  posterior 
hap  of  each  segment  extends  but  slightly  over  the  next  following  seg- 
ment. 

The  genital  pore  has  pierced  the  segment  in  the  anterior  third  of  the 
lateral  edge.  Cirrus  pouch  and  vagina  are  well  developed  5 copulation 
has  already  taken  place,  as  is  shown  by  the  fact  that  the  receptaculum 
seminis  is  full  of  spermatozoa;  the  female  glands  form  a large  rosette 
(diameter  0.56)  just  median  of  the  lateral  canals,  the  vitellogene  and 
shell-glands  being  almost  completely  surrounded  by  the  ovarium.  The 
numerous  testicles  occupy  the  entire  remaining  part  of  the  median 
held. 

Segments  55^^""  from  the  head  measure  wide  by  1.44"""  long.  The 
uterus  now  hlls  the  entire  median  held  and  a portion  of  the  lateral 
helds,  suppressing  the  other  genital  organs,  with  the  exception  of  the 
receptaculum  seminis  and  sexual  canals.  On  these  segments  it  could 
be  piwed  that  on  one  side  the  cirrus  was  ventral  and  the  vagina  v as 
dorsal,  while  on  the  other  side  the  cirrus  Avas  dorsal  and  vagina  ven- 
tral. As  the  longitudinal  canals  could  not  be  plainly  seen,  it  is  impos- 
sible to  state  which  side  is  right  and  which  left,  but  from  analogy  with 
the  other  forms  it  may  be  assumed  that  the  side  on  Avhich  the  vagina 
is  ventral  is  right,  the  opposite  side  is  left.  The  vagina  is  slightly  post- 
erior to  the  cirrus-pouch. 

Segments  80*^™  from  the  head  measure  4™“  Avide  by  1.76"""  long.  The 
uterus  occupies  almost  the  entire  segment,  and  is  filled  with  eggs.  It 
could  be  proven  that  the  uteri  cross  into  the  lateral  fields  only  on 
one  side  (from  analogy,  dorsal  side)  of  the  large  canal,  and  that  the 
vagina  passes  on  the  same  side,  so  that  our  analogy  of  ventral  and  dor- 
sal, Hght  and  left  sides,  made  above,  is  further  supported.  The  dorsal 
longitudinal  canals  could  not  be  distinguished.  A transverse  canal 
could  be  distinguished  connecting  the  two  ventral  canals,  thus  mak- 
ing our  analogy  complete,  and  establishing  the  fact  that  Ave  find  the 
•same  topographical  relations  in  this  species  which  we  find  in  M.'pJau- 
issima.  The  only  point  now  left  undetermined  is  whether  the  dorsal 
canal  lies  dorsal  or  ventral  of  the  vagina  and  vas  deferens. 

Segments  1 meter  from  the  head  measure  5.5"""  wide  by  3'""^  long. 
The  proglottids  represent  sacs  filled  Avith  the  uteri  containing  eggs; 
the  ])ores  are  still  ])laiidy  visible  and  a vei  y slight  trace  of  the  recep- 
taculum seminis  can  still  be  seen. 

AVy//.s‘. — The  ova  measure  60-68 u in  diameter,  the  bulb  of  thei)yriibrm 
body  16y/,  the  horns  8-lOy/.  Perroncito  states  that  the  eggs  are  cuboid, 
but  that  character  is  of  course  dependent  ui)on  re(*ij)roc.al  ])r(\ssure,  and 
hence  of  no  diagnostic^  value.  T1k‘  measureimnds  of  the  ova  given  by 
IN‘rroncit(>  and  Neumann  (in  his  Traite)  arc  48/^-52//,  l)y  JMonicz  ahout 
70yU. 
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SPEOIFIO  DIAGNOSIS. 

The  tollowiuj?  nuiy  be  ^^iveii  as  a specifie  diagnosis  of  this  parasite: 

M.  alba  (Per.,  1879)  K.  Bl.,  ’91. — Wbitisli,  0.G0'*^-2.50’^'  loiio-.  Head,  sub-qiiadraii^u- 
lar,  1.40-1.15"""  broad;  suckers  slightly  lobed,  opening  small  and  pointing  anteriorly. 
Neck  1. 5-5.9"""  long  by  0. 6-0.9"""  broad.  Miiture  segments  attain  8-14"""  broad  by 
2-6.5  long  by  1.5  thick.  Topography  of  organs  same  as  in  ijlonissima;  testicles 
arranged  in  a quadrangle;  genital  pores  in  anterior  half  of  the  segment.  Interpro- 
glottidal  glands  absent.  Ova  60-88  ; bulb  of  pyriform  body  16-24  i.i ; horns  8-20  u. 

Type  S])ecimeiis  with  Prof.  Perroucito,  Turin,  Italy;  Bureau  of  Ani- 
mal Industry^  and  private  collection  of  0.  W.  Stiles,  Washington,  D.  0. 

c.  w.  s. 

I>.  Moniezia.  {Undetennined  specimens.) 

In  the  Bureau  collection  there  are  several  very  peculiar  specimens  of 
the  genus  Moniezia,  which  at  })resent  Ave  are  not  able  to  determine 
specifically.  They  are  all  totally  different  from  the  forms  described 
above,  and  it  is  believed  they  will  be  found  to  represent  new  species,  at 
least  new  varieties,  as  soon  as  sufficient  material  can  be  obtained  upon 
Avhich  to  base  an  opinion. 

No.  612,  Bureau  collection,  contains  a tapeworm  from  sheep.  The 
interproglottidal  glands  are  linear,  but  are  very  short.  The  head  is 
enormous  (Plate  xvi.  Figs.  5-5a),  and  totally  unlike  any  head  we  have 
ever  seen  before.  It  is  evidently  closely  related  to  AI.  Benedeni  and  Al. 
Afeumanni. 

Nos.  725  and  732,  Bureau  collection,  contain  two  heads  and  numer- 
ous loose  segments  of  a worm  of  the  Bxpansa  group.  The  segments, 
in  their  microscopic  anatomy,  agree ' perfectly  with  Al.  expanse^  but 
the  general  appearance  of  the  head  (Plate  xvi.  Figs.  4-4/>)  and 
segments  is  totally  different  from  that  species.  The  segments  are 
very  distinct,  and  appear  almost  like  a string  of  large  broad  beads. 
However,  a specimen  of  T.  saginata  has  been  found  in  the  Army  Medical 
Museum,  the  segments  of  which  represent  a perfect  string  of  beads,  so 
that  we  are  inclined  to  doubt  the  specific  value  of  the  peculiar  appear- 
ance of  the  segments  of  these  specimens.  Tlie  parasites  came  fi’oin 
Virginia  sheej). 

No.  607,  Bureau  collection  (borrowed  from  Hassall’s  private  collec- 
tion), contains  a strobila  54.5'^'"  long  by  2-2.75"""  broad  (Plate  xvi.  Figs. 
l-2h).  Interproglottidal  glands  could  not  be  distinguished ; specimen  is 
poorly  preserved.  Genital  pores  are  double ; segments  become  longer 
than  broad.  This  is  the  strobila  referred  to  in  the  discussion  of  T. 
Vogti.  (Of.  84).  Segments  measure  2.5'""'  long  by  2 broad,  to  1.5  long 
by  2.75  broad.  c.  w.  s. 

GENERAL  SUMMARY  OF  THE  GENUS  MONIEZIA. 

Fiom  the  above  discussion  it  will  be  seen  that  the  species  AI.  planis- 
sima^  M.  Benedeni^  Al.  Neumamii^  AI.  cxpansa.,  AI.  ohlongieeps.,  Al.  trigono- 
phoraj  Al.  alba^  and  AI.  denticulata  possess  certain  characters  in  com- 
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mon  whicli  compel  us  to  follow  Blancliard  in  uniting  tliem  in  one  genus. 
Some  of  these  characters  could  not  be  traced  in  all  the  species  owing  to 
a paucity  of  material;  nevertheless,  the  following  will  serve  as  a gen- 
eral summary  of  the  anatomy  of  these  forms. 

The  scolex  is  never  provided  with  hooks.  The  segments  are  gen- 
erally broader  tlian  long  and  longer  than  thick,  although  the  end  seg- 
ments show  a tendency  to  become  longer  and  narrower,  in  some  cases 
the  length  becoming  equal  to  or  (rarely)  even  greater  than  the  breadth. 

Genital  organs. — The  first  appearance  of  the  genital  organs  is  in 
segments  near  the  head,  in  the  form  of  a round  clump  of  tissue  on  each 
side  of  the  segment,  situated  at  the  edge  of  the  median  field  just  inside 
the  longitudinal  canals.  Gradually  this  genital  anlage  extends  across 
into  the  lateral  fields  on  the  dorsal  side  of  the  lateral  canals  and  nerves, 
assuming  a characteristic  pistol  shape.  It  then  becomes  divided  into 
an  anterior  (male)  portion  and  a posterior  (female)  portion,  which  are 
at  first  solid,  but  in  which  canals  gradually  develop.  The  cuticle  on 
the  edge  of  the  segment  then  invaginates  at  a certain  point  to  meet 
the  canals.  At  this  point  is  situated  the  genital  pore. 

Male  genitalia. — The  anterior  canal  mentioned  above  differentiates, 
at  its  lateral  end,  into  the  cirrus-pouch;  the  remaining  portion  (vas 
deferens)  becomes  convoluted  and  runs  towards  the  median  line  of  the 
segment,  passing  on  the  dorsal  side  of  the  ovary.  The  testicles  in 
many  (allf)  cases  are  at  first  arranged  in  two  triangles,  one  on  each 
side  of  the  segment.  Tliis  arrangement  remains' more  or  less  constant 
throughout  life  in  one  species  (ill.  trigonophora)^  wliile  in  (all?)  the 
other  species  testicles  api)ear  in  the  remaining  portion  of  the  median 
field,  thus  forming  a quadrangle.  It  is  a ery  rare  that  testicles  are 
found  in  the  lateral  fields. 

Female  genitalia. — The  lateral  end  of  the  posterior  portion  of  the 
above-mentioned  pistol-sha])ed  genital  anlage  forms  the  vagina,  the 
vulva  being  situated  ventrally  of  the  (Minis  on  tlie  right  side  of  the 
segment  and  dorsally  of  it  on  tin*  left  side.  A receptaimlnm  seminisis 
formed  by  the  portion  of  the  canal  inside  (median)  of  the  longitudinal 
canals,  while  the  extreme  median  lobe-like  end  differentiates  into  ovary, 
vitellogone  gland,  and  shell-gland,  together  with  the  canals  connecting 
the  same  as  described  on  pages  20,  40.  Tlu‘  1‘emale  glands  do  not 
develop  cpiite  so  early  as  the  male  glands,  but  they  persist  longer. 

A uterus  is  iiresent  on  each  side  of  the  segment.  The  twT)  uteri  form 
numerous  folds, extending  into  the  lateral  fields  (in  all  cases?,  cf.  M.  den- 
tieulata),  across  the  dorsal  side  of  the  longitudinal  canals  and  nerves, 
and  also  toward  the  median  line  (d  the  segment.  ( ienerally  it  is  impos- 
sible to  distinguish  the  uteri  fiom  ea(;h  other  in  the  median  line  of  tlu‘, 
older  segments,  but  in  71/.  trigonophora  they  moi  e frecpiently  remain  dis- 
tinct. As  the  eggs  are  dev(4o])ed  and  i he  uIimm'  incri'ase  in  si/e,  the  gen- 
ital glands  atrophy,  the  mah‘  organs  disap]HMiring  before  the  female 
organs,  lleceptaculum  seminis,  vagina,  cirrns-pouch,  and  the  laleral 
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IvM  tion  of  tlie  vas  deforens  persist  the  lon.i?est.  One  sej^ment  has  been 
found  with  a single  median  set  of  ieinale  organs  and  a single  lateral  pore. 

The  ova  are  spherical,  but  by  reciprocal  pressure  they  become  cuboid. 
A })yriform  apparatus  surrounds  the  oncos])here. 

Exeretorif  oryanH  of  the  se(fme)its. — On  each  side  of  the  segments  are 
found  two  longitudinal  canals  running  from  the  head  to  the  i)osterior 
extremity,  crossing  the  genital  canals  on  their  ventral  side.  The  large 
lateral  canal  rei)resents  the  ventral  canal;  its  cnticular  lining  is 
extremely  thin;  near  the  posterior  border  of  each  segment  the  ventral 
canals  of  the  two  sides  are  connected  by  a transverse  canal  possessing  a 
thin  cnticular  lining.  The  other  longitudinal  canals  lie  medio-dorsal  of 
the  ventral  canals,  have  a thick  cnticular  lining,  and  are  not  connected 
in  the  segments  by  any  transverse  canals. 

Nerves  m the  segments. — On  each  side  of  the  strobila  there  extends  a 
longitudinal  nerve  from  the  scolex  to  the  ])osterior  extremity,  running 
lateral  of  and  parallel  with  the  lateral  longitudinal  canals.  It  crosses 
the  genital  (*anals  ventrally. 

Interproglottidal  glands. — A number  of  the  species  mentioned  above 
possess  glandular  structures  at  the  border  between  every  two  succeed- 
ing segments.  The  most  simi)le  and,  as  the  writer  considers,  the 
primitive  form  of  these  structures,  appears  in  si>ecies  of  the  Planissima 
group,  where  the  glandular  cells  are  arranged  in  a line  i)arallel  to  the 
])OSterior  border  of  the  segment.  The  longitudinal  muscles  cause  a slight 
grouping  of  these  gland-cells.  In  members  of  the  Expmisa  group  the 
gland-cells  are  concentrated  aronnd  blind  sacs,  Avhich  open  under  the 
hap  of  the  posterior  edge.  These  glands  generally  appear  in  segments 
showing  a genital  anlage,  although  the  exact  distance  from  the  scolex 
is  subject  to  variation. 

K.  Blanchard  included  in  this  genus  the  following  forms: 

Twnia  expansa  R.;  Twnia  aJha  Ye.r. ; T.  Beuedeni  M.;  T.  denticulata  R.;  M.  nnlUcol- 
lis  M.;  M.  Neumaniii  M.;  all  of  which  T also  admit  to  the  genus. 

Blanchard  further  classes  as  Moniezia : 

Tcenia  f estiva  R.,  1819  {M.  f estiva  R.  HL,  1891),  from  Macropus  glganteus. 

DipgUdium  latissimmn  Riehin,  1881  (M.  Goezei  (Baird,  1853)  R.  Bl.,  1891),  from  rab- 
bits. 

Dipylidium  Leuclcarti  Riehm,  1881  (M.  Leuekarti  (Riehm,  1881)  R.  Bl.,  (1891),  from 
rabbits. 

T(eniamarmoUeFTo]ieh,  1802  ( M.  marmofa;  (F.)  R.  Bl.,  1891),  from  Arctomi/s  marmota. 

Tcenia  pectinata  Goeze,  1782  {Diputldium  peeiinatum  Riehm,  1881;  M.  pectinata  (G. 
1782)  R.  BL,  1891),  from  rabbits. 

Moniez  includes  in  the  genus  Moniezia  the  species: 

Tcenia  ovilla  Riv.,  1878  (T.  Giardi  M.,  1879;  M.  ovilla  M.  1891),  from  sheep. 

Thysanosoma  actinioides  Dies.,  1S31  (Taotia  fimhriata,  Dies.;  M.  Jiinhriata,  Moniez, 
1891)  from  sheep. 

Blanchard  gives  as  generic  diagnosis  the  following:  Corps  lanceole 

en  avant.  Anneaux  serres,  beauconp  plus  larges  que  longs,  avec  deux 
pores  sexuels  opposes.” 

As  the  species  Tcenia  marmotce,  DipijUdium  latissinmm^  D,  Leuchartiy 


54 


/>.  pccHnafnm^  T.  Giardi,  and  Thj/.sanosoma  actinioidc,^  liave  little  in 
eonmion  with  the  s))eeies  of  i\lonirzi<(  of  cattle  and  shee]),  it  is  proposed 
to  exclude  them  from  this  genus. 

Anticipating  the  results  obtained  below,  it  will  simply  be  stated  liere 
that  Thysanosoma  actmioides  and  Th.  Giardi,  should  be  excluded  from 
Moniezia^  because  in  these  two  species  we  hnd  in  each  segment  a 
single  uterus  with  ascon-spore  like  egg-sacs,  instead  of  two  uteri. 
Further,  the  genital  canals  pass  between  the  longitudinal  canals.  For 
other  jiarticulars  see  the  anatomy  of  these  two  foriuis. 

Tcmia  marmotm  differs  trom  Moniezia  s.  st.,  (ij  in  having  a single 
uterus;  (2)  the  dorsal  canal  lies  lateral  instead  of  median  of  the  ventral 
canal;  (3)  the  cirrus  and  vagina  do  not  have  the  same  topographical 
relations  that  are  found  in  the  genus  Moniezia. 

Dipyiidium  LeucJcarti,  according  to  liiehm,*  has  but  one  uterus  in 
each  segment,  while  (Riehm,  Plate  vi.  Fig.  5)  what  is  evidently  the 
dorsal  canal  agrees  with  T.  ^narmotcc  in  lying  lateral  of  the  ventral 
canal. 

The  uterus  of  B.  pectina-tnm.  according  to  Riehm,  agrees  with  that  of 
B.  Leuclcarti. 

In  B.  latissimum,  according  to  the  same  author,  the  uterus  is  not 
‘^ein  einfacher,  stellenweise  erweiterter  Schlauch,  der  in  querer  Rich- 
tung  die  Proglottis  durchzieht,  er  erweist  sich  vielmehr  in  zwei  oder 
drei  soldier  Schlauche  zerspalten,  welche  sich  vielfach  mit  einander 
vereinigen  und  so  Inseln  von  Parenchym  einschliessen.”  Riehm’s 
figure  of  the  uterus  is  very  unsatisfactory,  and  resembles  the  vas 
deferens  more  than  it  does  a uterus.  Whether  he  has  in  this  case 
drawn  the  uterus  or  not,  the  anatomy  (to  judge  from  his  figure)  does 
not  agree  with  that  of  Moniezia  s.  st. 

Hence  it  is  proi)osed  to  restrict  the  genus  Moniezia^  and  the  follow- 
ing is  suggested  as  a — 

GENERIC  DIAGNOSIS. 

Moniezia^.  Char,  emend. — Head  without  hoohs;  segments  generally 

broader  than  long  and  longer  than  thick,  end  segments  showing  a tendency  to 
become  longer  and  narrower.  Two  full  sets  of  genital  organs,  with  two  uteri  and 
two  lateral  pores  in  each  segment.  On  the  right  side  the  vagina  is  ventral,  cirrus 
dorsal  ; on  the  left  side  vagina  dorsal,  cirrus  ventral.  Dorsal  canal  lies  dorso-niediau 
of  ventral  canal.  Genital  canals  cross  the  longitudinal  canals  and  nerves  dorsally. 
Interproglottidal  glands  generally  present.  Calcareous  bodies  absent  1‘rom  paren- 
chyma. Eggs  with  well  developed  pyriform  body. 

Besides  the  species  mentioned  above  as  belonging  to  this  genus,  there 
are  several  other  forms  which  may  or  may  not  represent  new"  species. 
This  Bureau  is  not  willing  to  commit  itself  in  regard  to  the  specific 
determination  of  specimens  FTos.  007,  012,  725,  and  732  of  its  collection, 
until  further  material  is  obtained.  We  incline,  however,  to  the  belief 
that^at  least  two  of  these  forms  will  eventually  be  prbven  to  repre.sent 
new  species  of  the  genus  Moiiiezia. 

For  M.  nullicollis,  see  p.  83.  0.  w.  S. 

^Gottfried  Riehm,  Studien  ail  Ce.sbxhui.  luaug.-Disa.  Halle,  1881, 
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THYSANOSOMA  Dies.,  1834. 

(9)  Thysanosoma  actinioides  Dies,,  1834. 

[Plate  XT,  Figs.  1-8.] 

Synonymy. — Thysanosoma  actinioides  Diesing,  1834;  Taenia  fimhriata  Diesing,  1850; 
Moniezia  fimiriata  (J).)  Moiiiez,  1891 ; Th.  actinioides  Dies.  (Reestablished, 
Stiles.  1892.) 

Hosts. — Sheep,  (Curtice,  Hassall,  Stiles,  et  al.) ; Cariacusriif  us,  (Natterer) ; C.  simplici- 
cornis,  (N.);  C.  NaniM,  (N.);  C.  paludosus  (C.  dichotonms),  (N.). 

Geographical  distribution . — South  America:  Brazil,  ‘‘Registo  do  Rio  Araguay,  Cuyaba, 
Nas  Frechas,  und  Villa  Maria (Natterer).  North  America:  Colorado,  Utah, 
Nebraska  (Curtice);  New  Mexico  (Codweiss,  Curtice);  California,  Oregon, 
Utah  (Collins,  Curtice);  Missouri  (Stewart,  Curtice);  Washington,  D.  C. 
(sheep  came  from  Colorado — Hassall  and  Stiles.) 

LITERATURE. 

(1)  Diesing.  Tropisurus  und  Thysanosoma,  zwey  neue  Gattungen  von  Binenwiirmerii 

aus  Brazil;  Med.  Jahrbuch  d.  oesterr.  Staat.  Neue  Folge.  vii,  vide  pp. 
105-111,  taf.  Ill,  1834,  Thysanosoma  actinioides. 

(2)  Nordmann.  In  Lamark,  Anim.  s.  vert.,  2 ^d.,  iii,  591. 

(3)  Diesing.  Syst.  Helm.,  i,  p.  501,  1850,  Tamia  fimhriata. 

(4)  Zwauzig  Arten  von  Cephalocotyleen.  pp.  32-33;  Denkschr.  d.  M.-N. 

Classe  der  K.  Akad.  d.  Wiss.  Wien,  1856,  T.  fimhriata. 

(5)  KiiCHENMEiSTER.  Oil  Tape  and  Cystic  worms, with  an  introduction  on  the  origin 

of  the  intestinal  worms,  by  C.  T.  v.  Siebold.  Trans,  by  T.  H.  Huxley,  1857, 
p.  42. 

(6)  Faville.  Report  Veterinary  Dept,  of  the  Colorado  State  Agricultural  College, 

January,  1885,  T.  expansa,  p.  p. 

(7)  Curtice,  C.  Tapeworm  disease  of  sheep  <»f  the  Western  Plains;  Annual  Report 

of  the  Bureau  of  Animal  Industry,  U.  S.  Dept.  Agric.,  1887-1888  (appeared 
1889) ; pp.  165-184,  2 plates,  T.  fimhriata. 

(8)  Animal  Parasites  of  Sheep,  1890;  pp.  89-109,  pi.  xii  (orig.),  PI.  xiii  (Dies- 

ing’s hgures),  T.  fimhriata. 

(9)  Neumann.  Traite,  2 <^d.,  1892,  p.  408,  figs.  193-194  (after  Railliet,  unpublished), 

2\  fimhriata. — Engl.  TransL,  p.  419. 

(10)  Stiles.  Bemerkungen  fiber  Parasiten— 17 : Ueber  die  topographische  Ana- 

tomie  des  Gefiisssy stems  in  der  Familie  Teeniadce;  Central blatt  f.  Bakt.  u. 
Parasitenkunde,  bd.  xiii,  1893,  p.  457-465,  figs.  7-8. 

HISTORICAL  REVIEW. 

Natterer  first  discovered  this  parasite  in  Cermts palurlosus  in  1823. 
Only  a few  segments  were  founds  and  these  were  described  by  Biesing 
(1)  under  the  name  of  Thysanosoma  actinioides,  for  which  he  was 
inclined  to  erect  a new  order,  Graspedosomataj  to  be  placed  between  the 
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Cestodes  and  Trematodes.  As  Diesinj»  misunderstood  the  nature  of  tlie 
aniinalj  and  mistook  a single  segment  for  the  entire  parasite,  his 
description  need  not  be  reviewed. 

In  his  Syst.  Helm.  (3)  Diesing,  having  received  complete  si)ecimens 
from  Natterer,  recognized  that  the  animal  was  a tapeworm.  He 
renamed  the  parasite  Tcenia  Jimbriata  and  gave  as  diagnosis: 

Caput  obtuse  tetragouuin  maguum,  acetabulis  bemispluei  icis  aiigularibus  auticis. 
Colluin  iiulluin.  Corpus  aiitrorsum  laiiceolatuin,  artieulis  cuneatis  brevissimis, 
superioruni  margiue  postico  iutegerrinio,  subsequeutium  creuato,  ultimoruin  utriii- 
q\ie  fimbriato.  Ap ert urge  gen italium — . Long.  ; lat. 

In  his  third  publication  (4)  he  gives  substantially  the  same  diagnosis, 
adding  ‘^articuli  maturi  soluti  V"  longi^  2"'  latij  Jimhriis  lanceolatis.^^ 

Siebold’s  remarks  (5)  are  simply  of  an  historical  nature. 

The  next  article  at  my  disx)osal  is  by  Faville  (6),  who  found  tape- 
worms in  sheep  in  Colorado.  The  worms  were  found  in  the  gall-ducts 
and  in  the  intestines.  He  includes  all  the  worms  under  the  name 
Tcenia  expansa^  but  there  can  be  little  doubt  that  the  worms  he  found 
in  the  gall-ducts  were  Th.  aetinioidesy  while  the  worms  he  describes  as 
5 or  6 feet  long  must  belong  to  some  other  species. 

Curtice  (7)  had  occasion  to  investigate  a Tcenia  fimhriata  epizootic  in 
Colorado  in  1886.and  1887.  He  states  that  the  adult  specimens  are 
15-30*^”^  long  by  8'”“'  wide.  The  broadest  portion  is  about  2®*"  from  the 
})osterior  end.  Head  is  1-1.5""“  wide.  Genital  pores  double.  The 
segments  attain  maturity  about  the  middle  of  the  worm.  The  male 
organs  develop  first,  and  ocicupy  the  entire  breadth  of  the  young  seg- 
ments. The  uteri  develop  last.  Each  uterus  is  composed  of  a series 
of  bags,  arranged  side  by  side  in  a fringe,  which  extends  along  the 
anterior  edge  of  the  segment.  The  bags  empty  into  a tube  which  is 
connected  with  the  ovaries.  The  worms  are  found  in  the  gall-ducts 
and  duodenum.  Curtice  found  one  specimen  in  a lamb  2 months  old, 
but  he  states  that  yearlings  and  2-year  olds  are  more  infested  than  lambs. 
The  worm  requires  six  to  ten  months  for  its  development.  Curtice’s 
experiments  for  direct  development  without  change  of  host  were  nega- 
tive. He  further  discusses  the  geographical  distribution  and  treatment. 
He  also  refers  to  an  article  by  Stewart.  The  reference  is,  however,  in- 
correct and  it  has  been  impossible  to  trace  the  paper.  Curtice  rej)rints 
his  observations  in  his  rex)ort  on  the  animal  i)arasites  of  sheep  (8). 

Keumann  (9)  evidently  takes  his  diagnosis  from  Curtice. 

Stiles  (10)  remarks  ui)on  the  anatomy  and  reestablishes  the  genus 
Thysanosoma. 

Besides  the  above  articles  this  species  is  mentioned  in  several  places, 
but  no  new  fa(ds  are  given  in  regard  to  its  anatomy  or  life  history. 

Specific  na^ne. — According  to  the  rules  of  nomenclature,  tlie  si)ecilic 
name  given  to  a fragment  of  an  animal  must  hold  for  the  entire  animal 
in  case  the  fragment  was  named  first.  H(5nce  nothing  remains  in  this 
case  but  to  accej)t  the  si)ecific  name  actinioides.  In  sei)arating  this 
worm,  together  with  1\  Giardi,  from  tlie  genera  Moniezia  and  Taenia 
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s.  st.,  it  is  necessary  to  accept  tlie  genea’ic  name  Thifsanosoma  instead  of 
creating-  a new  name. 

Considerable  material  is  at  band  which  Curtice  collected  in  1880 ; it  is, 
however,  very  poorly  ])reserved,  so  that  there  are  a number  of‘i)ointsin 
regard  to  the  structure  of  the  parasite  which  it  has  been  found  necessary 
to  omit. 

ANATOMY. 

The  scolex. — The  head  (Plate  xi.  Pigs  measures  1-1.5'"’"  wide;  it 
is  very  lu-ominent,  much  broader  (almost  square  when  viewed  euface) 
tlmn  long,  so  that  it  looks  almost  like  a crossi)iece  ])laced  npon  the  ante- 
rior end  of  the  strobila.  The  four  suckers  are  very  powerful,  separated 
from  each  other  by  deep  depressions  (in  other  words,  the  suckers  are 
prominently  raised);  each  sucker  measnres  about  0.48"""  in  diameter; 
the  opening  is  circular  or  slightly  oval,  and  is  directed  half  anteriorly 
at  the  four  corners  of  the  head.  The  scolex  is  quite  sharply  defined 
from  the  neck  (Plate  xi,  Figs.  2,  2u),  which  measures  about  0.1)"""  broad 
and  is  very  flat.  The  unsegniented  portion  is  very  short,  or  almost 
absent;  0.48"""  from  the  head  the  segmentation  is  quite  distinct,  while 
at  about  1.5  from  the  head  the  posterior  edge  of  the  segments  show 
short  i^rolongations,  which  increase  gradually  in  length  as  the  segments 
grow  older,  forming  the  fimbrim,  so  characteristic  of  this  species. 

Segments  20"""  from  the  head  measure  2.4"""  wide  by  0.24""" long.  No 
internal  organs  could  be  distinguished.  No  interproglottidal  glands 
are  present.  The  posterior  edge  of  the  segments  is  about  0.25"""  broader 
than  the  anterior  edge;  the  flap  extends  over  the  anterior  edge  of  the 
next  following  segment  by  48  /q  and  is  divided  into  about  70  lobes 
which  form  a fringe  work  around  the  entire  segment. 

Segments  40"""  from  the  hend  measure  2.7"""  broad  by  0.32"""  long. 
A genital  anlage  becomes  visible  on  each  side  of  the  segment,  just 
median  of  the  longitudinal  canals. 

Segments  60'"'" from  the  head  (Plate  xr.  Fig.  3)  measure  3.2'"'"  wide  by 
0.35"""  long;  the  fringe  is  somewhat  longer  in  the  median  line  (0.16) 
than  on  the  edge  (0.032). 

In  segments  80"""  from  the  head  the  genital  anlage  has  extended  into 
the  lateral  field  towards  the  posterior  half  of  the  edge.  The  anlagen  of 
the  male  and  the  female  canals  gradually  separate  from  each  other. 
The  fringe  on  the  posterior  edge  increases  in  length. 

Segments  100'"'"  from  the  head  ( Plate  xi,  Fig  4)  measure  4.8"""  wide  by 
0.35"""  long.  The  pores  have  pierced  in  the  posterior  half  of  the  lateral 
margin.  The  male  and  female  canals  can  be  distinguished  from  each 
other.  Just  median  of  the  longitudinal  canals  the  vagina  ends  in  a clump 
of  tissue  in  which  it  was  imx)ossible  to  distinguish  any  differentiation  into 
ovary,  etc.;  the  vas  deferens  forms  a number  of  convolutions;  the  pos- 
terior portion  of  the  median  field  of  every  segment  is  occu}-)ied  by  the 
testicles,  which  generally  appear  slightly  less  numerous  in  the  median 
line  than  elsewhere. 
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120'^’”’  from  tlie  head  measure  wide  hy  ().3()"’"'  lon^\ 

The  vai>iiia  and  eirrus  are  very  loiio-,  thin,  and  distinct;  (iopnlation 
()(;cnrs  in  these  segments.  Fi^\  7 i‘epr(‘sents  the  ])enis  in  co])nlation; 
the  j>enital  pore  is  closed  by  contraction;  the  ciri*nsis  inserted  into  the 
vagina. 

Unfortunately,  the  material  at  hand  is  so  poof  that  an  exact  descrip- 
tion of  many  interesting  points  in  connection  with  this  species  must  be 
omitted  for  the  present,  and  as  Th.  actinioides  is  rarely  found  in  this 
part  of  the  country,  it  is  doubtful  when  a complete  account  of  the  anat- 
omy can  be  given.  The  following  points  could,  however,  be  established : 

The  genital  canals  pass  between  the  longitudinal  canals,  as  in  Th. 
Giardi.  The  inverted  cirrus  and  the  vas  deferens  are  quite  convoluted, 
the  cirrus-pouch  long;  the  testicles  are  confined  to  the  i)osterior  half 
of  the  median  field.  The  vagina  generally  passes  on  the  dorsal  side  of 
the  proximal  portion  of  the  cirrus-pouch,  but  the  position  of  the  vulva 
could  be  distinguished  with  less  certainty;  in  many  (all?)  cases  it  is 
situated  anterior  to  the  cirrus  in  nearly  the  same  frontal  plane.  As 
the  vagina  passes  into  the  median  field  (Fig.  0)  it  runs  ventrally  across 
the  convolutions  of  the  vas  deferens,  which  tend  towards  the  dorsal 
surface.  The  ovaries,  etc.,  lie  just  median  of  the  longitudinal  canals, 
but  the  topography  of  the  A^arious  canals  can  not  be  given.  Only  a 
single  uterus  (Fig.  8)  is  present  in  each  segment.  This  is  like  the 
uterus  of  Th.  Giardi,  and  so  far  as  observed  it  develoi^s  in  the  same 
manner. 

' The  ventral  canals  are  lateral  and  run  parallel  to  the  nerves;  the 
smaller  canals  lie  somewhat  median  of  the  lacunes,  and  are  distinctly 
dorsal.  At  the  posterior  border  of  each  segment  there  are  two  small 
(Fig.  5)  but  distinct  transverse  canals;  the  ventral  transverse  canal 
connects  the  lacunes  (ventral  longitudinal  canals) ; the  dorsal  trans- 
verse canal  connects  the  dorsal  longitudinal  canals.  In  connection  with 
the  double  transverse  canals  it  is  worthy  of  note  that  the  dorsal  canal 
is  not  so  rudimentary  as  in  the  other  species  described  in  this  i>ai)cr. 
From  both  dorsal  and  ventral  transverse  canals  a system  of  extremely 
minute  irregularly  branching  canals  could  be  traced  into  the  paren- 
chyma of  the  segment. 

Segments  140"""  from  the  head  measure  5.1'""'  wide  by  0.4"'"'  long. 
The  fimbriie  are  about  as  long  as  the  segment.  Begments  170"""  from 
the  head  measure  5.1'""'  Avide  by  0.4"'"'  long.  Some  of  the  fimbriie  iire 
0.4"""  long. 

SPEOlFrc;  DIAGNOSIS. 

The  following  is  giA^en  as  a sj)ecili(i  diagnosis  of  tin's  form: 

Thtisanosoma  actinioides  Dies.,  1834. — Strobila  l.^)-30‘"'  long;  head  largo,  nearly 
K(|uare  wluni  viewe<l  en  face,  1-1.5"""  broad,  ])laced  like  a T on  the  neck.  Snckers 
very  large,  prominent;  openings  large,  elongated  or  oval,  at  the  four  corners,  and 
<lireete(l  forward  or  half  forward.  Neck  is  exceedingly  Hat  dorso-ventrally,  aiul 
([iiite  broad.  Segiuentatiou  l)egins  almost  immediately  back  of  the  bead.  The 


59 


)>roa<l('st  so;i(jnonts  monsiirc  5-8"""  widr  hy  O.  l-0.(5"""  lon^’,  and  an'  sitiiat(Ml  about  2*^'" 
trom  tlie  ])ostorior  (unl.  d'lie  ])ost('rior  s(*gnH‘nl>s  sliow  a (loci<lo<l  tendency  to  become 
lonj^cr  ami  nanow<T.  Matma^  se^imnits  attain  a thickness  of  2.2""".  The  i»osterioi' 
lla])  of  the  scf^ments  is  broken  u])  into  limbria'.,  whicli  in  the  end  sej^ments  attain  the 
leng  th  of  the  sc^  nicnt  itself.  There  are  present  in  each  segment  two  lateral  genital 
pores,  two  ovaries,  two  vitellogcne  glands,  but  only  one  uterus.  The  latter  is  situ- 
ated in  the  anterior  portion  of  the  median  field,  is  composed  of  a small  canal  with 
numerous  blind  sacs,  and  surrounded  by  a thick  librous  tissue.  The  genital  canals 
pass  from  the  median  field  between  the  dorsal  and  ventral  canals  auddorsally  of  the 
nerve.  The  dorsal  canals  are  somewliat  smaller  than  the  ventral  canals  and  con- 
nected by  transverse  segmental  canals.  Ova  measure?  in  diameter;  horns  of  pyri- 
form body  not  developed.  (No  ova  at  my  disposal). 

Typical  specimeus  in  tlie  Bureau  of  Auiinal  Industry.  Specimens 
will  be  sent  to  museums  and  specialists  excdiaiigiiig;  with  this  Bureau. 

c.  s. 

(10)  Thysano.soma  Giardi  (Riv.,  1878)  Stiles,  1893. 

[Plates  VII  Fig.  5,  xii,  xiii.] 

Sijonymy. — Twnia  ovilla  Rivolta,  1878;  Tcenia  Giardi  Moniez,  1879;  Tcenia  acuJeaia 
Perroiicito,  1882;  Moniezia  ovilla  (Riv.,  Mon.)  Moniez,  1891 ; Moniezia  ovilla  var. 
macilenta  Moniez,  1891;  Thysanosoma  Giardi  (Riv.,  Mon.)  Stiles,  1893. 

Hosts. — Sheep  (Rivolta,  Macerta,  Moniez,  Stiles);  cattle  (Perroncito,  after  Riv.). 
Geographical  distribution. — Italy  (Rivolta,  Perroncito,  Macerta);  Germany  (R.  Lcuck- 
art,  at  Leipsic) ; France  (Moniez,  at  Lille;  Stiles,  at  Paris).  Not  reported 
in  America  up  to  date. 
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HISTORICAL  REVIEW. 

Prof.  Rivolta,  of  Italy,  (1)  seems  to  be  the  first  person  who  noticed 
that  tliis  tapeworm  differs  from  M.  expansa^  so  frequently  found  in  sheep, 
deer,  cattle,  etc.  In  1874,  while  working  on  cestodes,  he  came  across 
a peculiar  form,  which  he  decided  did  not  belong  to  the  species  T. 
expansa,  and  which  scarcely  agreed  with  the  species  T.  denticidata. 
He  labeled  the  worm  “ T.  de)iticulataV\  Four  years  afterward  he  saw 
a parasite  which  Perroncito  found  in  an  ox  and  which  he  (R.)  immedi- 
ately recognized  as  identical  with  the  form  he  had  found  in  1874  and 
labeled  T.  denticulataf^\  Rivolta  gave  a very  good  description  (1)  of 
the  worm,  identifying  most  of  the  anatomical  structures  j he  gave  two 
figures  of  the  parasite,  which  are  easily  recognizable,  although  unfor- 
tunately (evidently  by  a mistake  of  the  editor  rather  than  the  author), 
the  segments  are  turned  upside  down.  For  this  new  species  Rivolta 
liroposed  the  name  T.  ovilla. 

Rivolta  clearly  recognized  that  the  genital  pores  and  ovaries  were 
irregularly  alternate;  also  that  the  testicles  Avere  placed  laterally  of 
the  longitudinal  canals.  His  description  of  the  uterus  is  also  quite 
exact.  Pdvolta’s  second  paper  (1879)  is  not  at  my  disposal. 

A year  after  Rivolta’s  publication  Prof.  R.  Moniez  (2),  of  Ifille, 
France,  described  a tapeworm  of  sheep  as  a new  species,  to  Avhich  he 
gave  the  name  Twnia  Giardi.  He  distinguished  two  ovaries  in  ea(*li 
segment,  as  is  plainly  seen  from  his  statement  tlmt  “Two  of  them  (/.  c., 
currents  of  spermatozoa)  are  lost  \n  the  neighboring  ovary  the  third 
extends  across  the  segment  aud  fecundates  the  ovary*  of  the  other 
.side.’’^  * 

Perroncito  (3,  7)  next  mentioned  T.  ovilla  in  1882  and  1886,  adding 
nothing,  however,  to  Rivolta’s  description.  He  also  described  as  a new 
species  (3,  pp.  246-247)  Twnia  aculeata,  which  he  considered  as  “veiy 
closely  allied  to,  if  not  identical  with,  T.  ovilla.^'’ 

Moniez  (4)  then  mentioned  T.  Giardi  again,  but  added  scarcely  any- 
thing neAV  to  his  original  description.  In  his  book  on  the  parasites  of 
man  (9)  he  states  that  the  eggs  of  T.  Giardi  are  arranged  in  bundles 
of  15-30  each,  very  similar  to  the  egg  bundles  of  Twnia  madaffascari- 
emis. 

Railliet  (6)  considered  T.  ovilla  Riv.  and  T.  aculeata  Per.  identical, 
and  accepted  the  specific  name  T.  aeuleata,  sim;e  T.  ovilUi  had  pre- 
viously been  used  by  Gmelin. 

Neumann  (10)  then  obtained  tyjie  specimens  of  T.  ovilla^  T.  Giardi and 
T.  aculeata.,  and  decided  that  all  three  parasites  belonged  to  one  species, 

*Tlie  italics  do  uot  exist  iu  the  original. 
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for  wliieli  he  accepted  the  name  T.  ovilla.  A point  which  it  is  impor- 
tant to  note  is  that  Prof.  Neumann  states  very  decidedly  that  only  one 
genital  ])ore  is  present  in  each  segment. 

Since  Neumann’s  paper  appeared  Moniez  (11)  has  again  written  on 
this  parasite.  In  this  last  paper  he  adopts  the  synonymy  given  by  Neu- 
mann, and  again  asserts  in  most  positive  terms  that  double  genital  pores 
are  present,  and  on  this  account  he  places  the  worm  in  Blanchard’s  new 
genus  Moniezia  (M.  ovilla).  Je  me  suis  recemment  encore  assure  de 
son  existence  de  la  fa^on  la  plus  certaine.”)  In  the  same  paper  Moniez 
describes  as  a new  variety  of  sheep-tapeworm  under  the  name  Moniezui 
ovilla  var.  macilenta^  a form  in  which  the  egg-shells  are  small  and  the 
strobila  is  very  thin. 

R.  Blanchard  (12)  has  also  recently  i^ublished  a paper  in  which  he 
speaks  of  T.  ovilla^  and  in  which  he  states  very  positively  that  double 
genital  pores  were  found  in  a specimen  of  T.  aculeata  fowarded  by  Per- 
roncito,  and  of  T.  Giardi  forwarded  by  Moniez  (the  specimen  coming 
through  the  hands  of  Neumann). 

At  a meeting  of  the  Washington  Biological  Society  (April  10,  1892), 
the  writer  presented  a paper  on  Tcenia  ovilla  and  its  relation  to 
Blanchard’s  classification.”  In  that  paper,  of  which  only  an  abstract 
(15)  appeared  in  print,  but  which  is  substantially  the  same  as  the  pres- 
ent paper,  an  attempt  was  made  to  harmonize  the  contradictory  state- 
ments of  the  authors  above  reviewed.  Since  that  date  Prof.  Neumann 
has  sent  me  a reprint  of  a paper  (14)  presented  him  before  the  Societe 
d’Histoire  Naturelle  de  Toulouse,”  and  also  a personal  letter  in  which 
he  reiterates  the  statements  of  his  former  papers. 

Prof.  Leuckart  has  also  stated  (personal  correspondence)  that  a T. 
ovilla.,  with  alternate  genital  pores,  has  recently  been  found  in  Leipsic, 
and  Prof.  Moniez  has  written  (personal  correspondence)  in  regard  to 
the  form  in  which  he  found  the  double  genital  pores. 

When  two  experts  like  Blanchard  and  Moniez  state  that  they  have 
found  double  genital  pores  in  Tcenia  Giardi,  their  statements  must  be 
accepted.  Likewise,  when  Rivolta  and  Neumann  state  that  they  found 
alternate  genital  pores  in  Taenia  ovilla,  their  statements  must  also  be 
accepted,  and  we  must  try  to  harmonize  the  two  opposing  views.  Two 
alternatives  are  open  to  us,  i.  e.,  we  can  assume  that  some  of  the  seg- 
ments of  T.  Giardi  have  only  one  pore  while  the  others  have  two  pores, 
or  that  the  forms  examined  represent  two  species.  As  will  be  seen  by 
the  text  and  figures  given  below,  the  former  alternative  is  the  correct 
one.* 

* Since  writing  the  above  review,  both  Neumann  and  I have  examined  one  of 
Moniez’s  slides  which  appeared  to  ])resent  two  pores  in  one  segment.  Neumann, 
Moniez,  and  I now  agree  that  in  this  particular  slide  the  section  is  diagonal  and 
intersects  two  segments.  Thus  this  preparation  does  not  prove  that  jMoniez  saw 
two  pores.  However,  it  seems  to  me  highly  probable  that  he  saw  double  pores  in 
some  other  specimen. — c.  w.  s. 
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Specific  name. — The  specific  name  ovilla  must  of  course  be  dropped, 
for  Eailliet  has  already  pointed  out  that  ovilla  was  used  by  Gmelin*  to 
designate  another  worm.  Mouiez’s  specific  name  Giardi  must  be 
accepted,  since  Neumann  has  demonstrated  that  this  ])arasite  is  iden- 
tical with  T.  ovilla  Riv.^  and  since  the  name  Giardi  antedates  aculcata 
Per.  The  parasite  certainly  can  not  be  united  in  one  genus  with  such 
forms  as  T.  saginata,  nor  can  it  be  placed  in  the  genus  Moniezia.  As 
shown  below,  it  bears  very  close  relations  to  Tliysanosoma  actinioideSj 
and  accordingly  these  two  worms  are  placed  in  one  genus, 

ANATOMY. 

The  material  studied  was  collected  at  one  of  the  Paris  abattoirs 
in  the  spring  of  1891.  The  results  harmonize  perfectly  with  the  state- 
ments of  Eivolta  and  Neumann,  in  that  as  a rule  the  testicles  of  Th. 
Giardi  are  lateral  and  the  genital  pores  are  irregularly  alternate. 
This  rule,  however,  has  two  very  important  exceptions,  i.  e.,  first,  seg- 
ments are  not  infrequentl}^  found  in  which  double  genital  pores  are  i)ies- 
ent  (hence  the  statements  of  Moniez  and  Blanchard)  j secondly,  in  some 
segments  the  testicles  are  not  confined  to  the  lateral  spaces,  but  are 
also  found  in  the  median  field,  in  the  sx>ace  between  the  lateral 
canals. 

Prof.  Bivolta  gives  the  total  length  of  T.  ovilla  as  1.50"';  Pei  ron- 
cito’s  specimens  of  T.  aculcata  measured  2"*.  I have  examined  a large 
number  of  segments,  but  no  complete  worm;  the  longest  strobila  was 
1.20'".  The  torm  of  the  segments  varies  greatly  in  different  speci- 
mens, and  according  to  the  state  of  contraction  there  is  considerable 
difference  in  the  form  of  the  segments  of  the  same  strobila,  even  when 
the  segments  are  in  the  same  stage  of  develoi)ment.  Plate  xii.  Fig.  1, 
represents  a strobila  about  1.20'"  in  length.  It  will  be  noticed  that 
most  of  the  segments  are  broader  than  long,  while  the  end  segments 
are  slightly  longer  than  broad.  In  the  third  and  fourth  portions  it  will 
be  noticed  that  the  lateral  margins  are  irregular,  owing  to  a slight 
lengthening  of  one  side  and  the  projection  of  the  genital  pore.  This 
is  an  ai^pearance  which  is  frequent,  though  not  constant.  It  is  confined 
to  the  segments  which  are  not  full  of  eggs.  Plate  xii.  Fig.  lu,  repre- 
sents segments  in  a stage  corresi)onding  to  the  last  portion  of  Plate 
XII,  Fig.  1.  All  the  segments  are  broader  than  long,  but  the  last  seg- 
ments show  a tendency  to  grow  narrower  and  longer,  the  same  as  in 
Plate  XII,  Fig.  1.  The  segments  never  attain  any  very  great  thickness; 
the  anterior  proglottids  are  quite  thin.  JMate  xii,  Fig.  7,  gives  a 
sagittal  section  of  a mature  segment.  It  measured  6'''"'  wide  by  1.3''"'' 
long  by  0.19''"''  thick.  It  will  be  noticed  that  the  posterior  edge  of  om*. 
segment  overlaps  the  anterior  (‘.dge  of  the  one  next  Ibllowing  by  about 
96  //. 

* Linus’s  Systenia  iiatiinio,  p.  oOGI.  Twiiia  orilla,  20.  T.  oris  nritUis  (loo/o, 
Kiiigcw,  p.  257.” 


Among  the  French  tapeworms  examined  not  a single  liead  was  noticed 
which  could  be  ])Ositively  identified  as  belonging  to  Th,  (Jiardi.  Two 
heads  were  found  in  a bottle  containing  segments  of  Th.  Giardi  and  M. 
expansa.,  and  it  is  i)robable  that  one  of  these  heads  belongs  to  the  specaes 
now  under  consideration. 

Perroiicito  (3,  p.  24(1)  describes  the  scolex  of  T.  aculeata  as  follows: 

Testa  depressa,  qnadraiigolare,  col  lato  iiiaggiore  di  iiiillimetri  0.560-0.589,  col  lato 
iniiiore  di  millim.  0.250-0.300,  lunga  millim.  0.500;  veutose  rivolte  in  iiiori,  divise  da 
mia  depressioiie,  del  diarnetro  longitiidinale  <li  millim.  0.2.56-0.264,  tvasversale  di 
millim.  0.200-0.208.  Collo  breve  rappresentato  da  nii  restringimento  o collaretto 
del  diarnetro  di  millim.  0.536. 

Neumann  (13,  p.  408)  describes  the  head  as  tetragone  ayant  uii  pen 
plus  d’un  millimetre  de  largeur,  suivie  d’un  con  assez  long,  de  largeur 
moitie  moindre  que  celle  de  la  tete.” 

One  of  the  heads  mentioned  above  agrees  very  nearly  with  tluj 
description,  and  is  jn’obably  the  head  of  Th.  Giardi.  It  was  con- 
nected with  a strobila  38"““  in  length. 

The  head  (Plate  xii.  Fig.  2)  is  quadrate,  stout,  0.500'““'  broad,  0.33“““ 
long  (from  the  anterior  extremity  to  the  constriction  of  the  neck).  The 
suckers  are  very  strong,  nearly  round,  with  a diameter  of  0.192'““'.  The 
opening  of  the  suckers  in  my  specimen  is  elongated.  The  constriction 
back  of  the  head  measures  0.810“““.  Segmentation,  at  first  extremely 
indistinct,  begins  at  this  point;  1.0'““'  distal  from  this  point  the  seg- 
mentation is  very  distinct.  The  first  anlage  of  the  genital  organs  is 
noticed  about  2.25“““  back  of  the  cervical  constriction.  At  first  only  a 
small  differentiation  of  tissue  is  seen  in  the  median  line  of  every  seg- 
ment; this  arrangement  (Plate  xii.  Fig.  3)  continues  for  a distance  of 
about  3“““,  when  it  is  noticed  that  the  anlage  of  every  segment  does  not 
lie  exactly  in  the  median  line,  but  slightly  to  the  right  or  left  of  it. 
This  diversion  from  the  median  line  continues,  so  that  17.5“““  from  the 
l)oint  where  it  begins  the  anlagen  lie  close  to  the  longitudinal  (lateral) 
canals.  The  oldest  segment  of  this  strobila  measures  2.5“““  broad  by 
0.8“““  long.  The  genital  anlage  is  very  simple,  and  no  traces  of  testicles 
can  be  seen. 

Thus  it  is  seen  that  this  head  and  strobila  belong  to  some  cestode 
with  alternate  genital  pores.  If  it  is  not  a T.  Giardi.,  it  must  be  a new 
species  (or  T.  Vogti%'^i%).  The  other  head  referred  to  agrees  so  closely 
with  the  head  of  M.  expansa,  that  it  is  difficult  to  believe  it  can  belong 
to  Th.  Giardi. 

Plate  XII,  Fig.  4,  represents  seven  young  segments,  each  measuring 
3.7“““  broad  by  0.176“““  long.  Six  of  these  segments  have  a single  anlage 
of  genital  organs,  while  one  of  the  segments  possesses  anlagen  of  two  sets 
ot  sexual  organs,  one  of  which  is  rather  rudimentary.  The  genital  pore 
has  not  yet  pierced  the  cuticle  of  the  margin.  From  about  the  middle 
of  tl>e  lateral  margin  of  each  segment  two  curved  and  nearly  parallel 
])ortions  of  tissue,  which  color  darker  than  the  snrrounding  paren- 
chyma, extend  across  the  longitudinal  canal  into  the  median  field.  The 
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anterior  string  of  tissue  represents  the  anlage  of  the  male  genital 
canal,  and  is  thicker  in  its  marginal  portion  than  in  its  median  i)ortion. 
The  ])osterior  (distal)  string  is  the  female  anlage.  The  marginal  por- 
tion is  somewhat  thinner  than  the  corresponding  x^oi’tion  of  the  male 
string;  the  portion  which  crosses  the  longitudinal  canals  is  extremely 
thin  and,  upon  arriving  on  the  median  side  of  the  canals,  ends  in  a 
small  knob,  which  later  differentiates  into  ovarium,  vitellogene  glands, 
etc.  In  the  third  segment  of  the  figure,  both  male  and  female  organs 
are  seen  on  one  sidej  and  on  the  other  side  only  the  male  anlage  is 
present. 

The  segments  of  Fig.  5,  Plate  xii,  measure  (balsam  preparation 
made  under  pressure)  3.5*""'  broad  by  l"^™long  (median  line);  occasion- 
ally the  edge  of  the  segment  upon  which  the  genital  pore  is  situated  is 
slightly  longer  than  the  edge  of  the  other  side,  so  that  the  strobila  has 
a zigzag  appearance.  The  pore  is  in  the  middle  or  back  of  the  middle 
of  the  margin. 

In  segments  such  as  are  shown  in  Fig.  5,  Plate  xii,  we  have  the 
following  arrangement  of  the  genital  organs.  The  genital  pores  are 
irregularly  alternate,  sometimes  x)rotruding  x^rominently  from  the  edge 
of  the  segment  in  the  form  of  a paj^illa,  at  other  times  nearly  on  a line 
with  the  edge. 

Male  organs. — The  lateral  fields  are  almost  entirely  occupied  by  the 
male  organs:  the  anterior  portion  (of  the  papilla-lateral  field)  by  the  vas 
deferens*  and  cirrus-x:>ouch,  the  posterior  portion  by  the  testicles.  The 
cirrus  is  occasionally  seen  i^rotruding  from  the  iiore,  at  other  times 
lying  in  the  cirrus-pouch.  The  cirrus-i)Ouch  (0.32'"‘"  long)  is  more  or  less 
bottle-shape,  varying  somewhat  both  in  size  and  form  in  the  different 
segments.  Anterior  to  the  cirrus-ponch  the  vas  deferens  makes  a num- 
ber of  turns,  then  crosses  the  lateral  canals  into  the  middle  field,  extends 
diagonally  across  the  ovary  toward  the  posterior  (distal)  ])ortion  of  the 
segment,  and  branches;  one  branch  extends  back  to  the  testicles  of  tin* 
pore  side,  while  the  other  extends  toward  the  ox)])osite  side  of  the 
segment. 

On  the  ])ore  side  about  fifty  testicles  are  found  occupying  the  pos- 
terior portion  of  the  field,  and  on  the  ox>posite  side  about  ninety  are 
found,  but  they  occupy  the  anterior  ])ortion  of  the  field  as  well  as  the 
posterior  i)ortion.  The  testicles  are  about  0.024"'"'  in  diameter;  tliey 
do  not  all  lie  in  one  plane,  but  by  focusing  can  be  lU'oven  to  lie  in 
both  the  dorsal  and  ventral  portion  of  the  segment. 

Female  genital  organs.— vulva  is  situated  close  to  the  cirrus;  tlu‘. 
vagina  follows  the  general  curvature  of  the  cirrus-pouch  to  a point 
about  equidistant  from  the  anterior  and  the  posterior  margins  of 
the  segment,  where  it  curves,  crosses  between  the  longitudinal  canals 
diagonally,  and  enters  the  median  Ihdd.  Direcdly  median  of  the  longi- 
tudinal canals  it  dilates  slightly  into  the  receptacnlnm  seminis,  at  the 

'^Ncumaim  incorrectly  lignreH  testicles  in  this  portion  of  the  Held. 
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end  of  wliicli  several  organs  eoine  togetlier , but  in  this  stage  it  is 
scarcely  i)ossible  to  make  out  their  exact  relations.  It  can,  however, 
be  seen  that  a canal  (ascending  oviduct)  extends  toward  the  anterior 
edge  of  the  segment  crossing  the  ovary  and  forming  a triangular  dila- 
tation. The  base  of  this  triangle  extends  parallel  to  the  proximal  edge 
of  the  segment  in  both  directions  towards  the  longitudinal  canals. 
This,  it  will  be  seen  later,  is  the  aid  age  of  the  uterus.  The  branched 
ovary  is  seen  at  the  point  where  the  vas  deferens  crosses  the  oviduct. 
Posterior  (distal)  to  the  receptaculum  seminis  and  ovary  is  a differen- 
tiation, which  will  be  seen  later  to  be  the  anlage  of  the  vitellogene 
gland. 

In  segments  (Plate  xii.  Fig.  6)  measuring  3.4““  broad  by  0.8  long, 
the  genital  organs  have  increased  in  size,  and  the  segments  themselves 
are  sharply  defined  from  one  another. 

Plate  VII,  Fig.  5,  shows  a slightly  diagrammatic  drawing  of  the  end 
portion  of  Fig.  6,  Plate  xii  (microtome  section).  A small  oiiening  on 
the  lateraPmargin  of  the  segment  leads  into  a sexual  cloaca.  The  size 
of  this  sexual  cloaca  depends  uxion  the  position  of  the  cirrus-pouch.  If 
the  cirrus-pouch  is  retracted  into  the  body  as  in  Fig.  6,  Plate  xii,  the 
cloaca  is  quite  deep,  but  if  the  cirrus  protudes  the  cloaca  becomes 
inverted  and  forms  what  is  called  the  sexual  papilla  (see  Plate  xii. 
Fig.  5).  Thus  the  genital  cloaca  and  genital  papilla  are  not  constant 
organs,  but  the  one  (in  its  fullest  development)  depends  upon  the 
absence  of  the  other.  When  the  i)apilla  is  x>resent  it  is  nearly  filled  up 
by  the  cirrus-i^ouch ; when  the  cloaca  is  present  the  pouch  begins  at  the 
deepest  point  of  the  former.  The  pouch  is  somewhat  pear-shaped;  the 
broader  portion  is  situated*  towards  the  anterior  margin  of  the  seg- 
ment; the  narrower  portion  is  slightly  curved.  The  pouch  of  Fig.  0, 
Plate  XII,  measures  0.42““  long.  From  the  deepest  point  of  the  cloaca 
(highest  point  of  the  papilla)  two  canals  extend  towards  the  interior  of 
the  segment. 

Male  organs. — The  anterior  canal  enters  the  tip  of  the  i)ouch,  in 
which  it  makes  a number  of  irregular  turns;  the  first  portion  is  of 
nearly  uniform  size  and  x)i  ovided  with  a himen  of  4yw,  which  is  lined  by 
a rather  heavy  cuticle.  The  wall  of  this  portion  is  about  thick. 
This  is  the  cirrus  or  xienis  which  is  drawn  into  the  cirrus-pouch.  In 
one  case  the  extruded  penis  was  filiform,  80//  long.  This  canal  gradu- 
ally widens  until  the  lumen  measures  about  25//;  the  cuticle  and  wall 
become  much  thinner.  The  end  of  the  broad  canal  suddenly  dilates 
into  a large  vesicula  seminalis,  with  a lumen  of  60//.  From  the  vesicula 
seminalis  the  vas  deferens,  64//  in  diameter  (lumen  8//),  extends  into 
the  anterior  portion  of  the  lateral  field;  the  thick  walls  contain  a 
tissue  which  is  probably  of  glandular  nature  (prostata).  The  vas 
deferens  decreases  in  diameter  (32//,  lumen  8//)  as  it  extends  towards 
the  longitudinal  canals;  it  passes  on  the  dorsal  side  of  the  large  canal 
(lacune  of  some  authors)  and  on  the  ventral  side  of  the  small  canal. 

7114_]sro.  4 5 
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After  passing  tlie  longitudinal  canals  tlie  vas  deferens  runs  across  the 
ovarium,  on  the  dorsal  side  of  the  latter.  As  stated  above,  it  branches; 
this  branching  sometimes  takes  place  before  it  reaches  the  ovary,  but 
more  frequently  not  until  it  has  i>assed  to  the  median  side  of  the  latter. 
The  epithelial  nature  of  the  vas  deferens  is  very  evident,  and  at  times 
an  extremely  fine  cuticle  (a  basement  membrane)  could  be  distinguished. 
The  testicles  measure  about  SOja  in  diameter. 

Female  organs. — The  second  canal,  which  extends  from  the  end  of  the 
genital  cloaca,  represents  the  vagina.  In  the  genus  Moniezia  we  saw 
that  this  vaginal  canal  bears  a constant  relation  to  the  cirrus-pouch, 
for  on  the  right  side  of  the  strobila  the  vaginal  opening  and  canal  are 
constantly  on  the  ventral  side  of  the  pouch,  while  on  the  left  side  they 
are  dorsal.  There  seems  to  be  no  such  constant  topographical  arrange- 
ment of  the  vaginal  canal  in  the  case  of  Th.  Giardi,  for  although  in 
Fig.  5,  Plate  vii,  it  is  situated  somewhat  ventrally,  it  is  plainly  posterior 
(distal)  in  several  segments  of  Fig.  5,  Plate  xii,  and  segments  have  also 
been  found  in  which  the  canal  was  dorsal.  The  total  thickness  of  the 
canal  at  the  beginning  is  about  28yn;  it  increases  gradually  in  thick- 
ness as  it  approaches  the  longitudinal  canals,  where  it  measures  40//. 

Zschokke  states*  that  the  vagina  of  T.  expansa  is  composed  of  four 
layers:  1 (outside),  a simple  layer  ot  circular  muscular  fibers;  2,  a sim- 
ple layer  of  longitudinal  muscular  fibers ; 3,  a homogeneous  and  brilliant 
tissue,  and  4 (inside),  a cellular  membrane  bearing  cilia  or  hooks  which 
project  into  the  lumen  of  the  vagina,  and  possibly  serve  in  advancing 
the  sperm  cells  into  the  receptaculum  seminis. 

In  Th.  Giardi  I have  been  able  to  distinguish  Zschokke’s  fourth  layer 
very  plainly,  but  have  not  been  able  to  make  out  its  cellular  nature. 
The  third  layer  is  also  very  evident  in  iny  preparations.  The  first  and 
second  (outside)  layers,  which  the  eminent  SAviss  zoologist  describes  in 
his  excellent  article  on  T.  expansa.,  do  not  appear  in  my  preparations  of 
Th.  Giardi.  On  the  contrary,  only  one  layer  appears  outside  and  that 
is  distinctly  cellular  in  its  nature.  These  three  layers  end  abruptly  at 
the  receptaculum  seminis,  which  exhibits  a distinct  inner  epithelial  layer 
with  a fine  outer  basement  membrane.  • 

Just  median  of  the  receptaculum  seminis  and  connected  with  it  is  a 
small  bulb  in  which  the  vitcllo-duct  and  oviduct  come  together;  or, 
more  properly  speaking,  the  first  portion  of  the  oviduct  extends  from 
the  calyx  of  the  ovary  toward  the  receptaculum  seminis,  on  the  median 
side  of  Avhich  it  widens  to  receive  the  spermatozoa  and  vitelline  mat- 
ter. The  ascending  x>ortion  of  the  oviduct  (not  seen  ifiainly  on  trans- 
verse sections,  but  very  evident  on  frontal  sections)  then  extends  toward 
the  anterior  portion  of  the  segment  and  ein])ties  into  the  uterus.  The 
vitello-duct  lies  somewhat  dorsally  and  distally  of  the  descending 
oviduct,  and  empties  into  the  bulb  just  referred  to. 


*Recherclies  sur  la  structure  auatoiuiquo  et  liistologiqiic  des  Cestodcs,  p.  108. 
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It  sliows  the  same  histology  as  the  receptaculum  seminis,  and  widens 
into  a calyx  around  which  are  grouped  the  vitellogene  cells.  The  gland 
in  tliis  stage  measures  about  0.16'“'”  in  diameter.  The  cells  of  this  organ 
color  (in  acid  carmine)  much  darker  than  the  cells  of  the  surrounding 
parenchyma  or  the  epithelial  cells  of  the  ducts.  The  descending  ovi- 
duct agrees  in  histology  with  the  vitello-duct,  and  widens  also  into  a 
calyx  around  which  the  ovarial  tubes  are  groux>ed. 

The  ascending  oviduct  is  about  12 jx  thick,  and  consists  of  a simple 
epithelium  with  basement  membrane.  It  passes  dorsally  of  the  ovarium, 
indenting  the  same,  or  even  passing  through  its  dorsal  portion.  The 
part  of  the  oviduct  between  the  ovary  and  the  uterus  is  surrounded 
by  a cellular  tissue  (shell- gland?)  which  colors  about  the  same  as  the 
epithelium.  The  uterus  in  this  stage  is  made  up  of  a conglomeration  of 
cells,  but  no  lumen  can  be  distinctly  seen. 

The  vascular  system  drawn  in  Fig  5,  Plate  vii,  is  very  instructive. 
Two  longitudinal  canals  of  different  thickness  and  histological  struc- 
ture are  seen.  The  external  (ventral)  canal  presents  a lumen  of  about 
80/y,  and  near  the  posterior  edge  of  the  segment  is  connected  with  the 
corresponding  canal  of  the  opi^osite  side  by  a transverse  canal.  The 
latter  extends  also  into  the  lateral  field  of  the  segment.  The  lumen  of 
the  large  canals  (lacunes  of  some  authors)  is  bordered  by  a fine  mem- 
brane. Zschokke  figures  and  describes  a regular  epithelium  on  the 
outside  of  this  membrane,  but  in  this  species  it  has  been  impossible  to 
recognize  the  epithelial  nature  of  the  neighboring  cells,  which  seem  to 
be  exactly  similar  to  the  parenchymatic  cells.  These  lacunes  are  sup- 
posed to  be  the  ventral  canals,  a view  which  is  supported  in  this  species 
by  the  position  of  the  genital  organs — considering  the  female  organs  as 
ventral  and  the  male  organs  as  dorsal.  The  small  longitudinal  (dorsal) 
canals  lie  dorso-median  of  the  lacunes.  The  diameter  (24-36/<)  varies  at 
different  x^oints,  the  canal  suddenly  swelling  into  bulbs  at  various  dis- 
tances from  each  other. 

The  structure  is  entirely  different  from  that  of  the  ventral  canals. 
The  central  portion,  which  is  about  5 pi  broad,  ax^pears  as  a lumen  when 
examined  under  a low  power,  but  when  examined  under  high  x^ower 
appears  to  be  filled  with  a spongy  mass  in  which  no  nuclei  are  present 
(coagulated  contents?).  This  spongy  centrum  is  bounded  on  the  exte- 
rior by  a 2 pi  cuticle  which  colors  very  dark.  This  is  followed  by  a 
tissue  (3/i)  which  colors  much  more  lightlyj  the  exact  nature  of  this 
tissue  is  not  clear.  hText  comes  a distinct  layer  of  circular  fibers,  which 
I a.m  rather  inclined  to  look  upon  as  of  muscular  nature. 

The  longitudinal  nerves  run  on  the  marginal  side  of  the  large  canals 
and  on  the  ventral  side  of  the  genital  canals.  In  segments  4.25“™  broad 
by  4.04““  long  the  organs  are  but  little  changed.  The  testicles  meas- 
ure 0.004-0.08““  in  diameter;  the  ovary  is  considerably  larger  than  in 
the  segments  described  before;  the  uterus  is  much  thicker  and  has 
assumed  a wavy  appearance. 
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In  Fi".  8,  Plate  xii,  where  the  segments  have  reached  a breadth  of 
5mm  alengthof  0.72"““  (somewhat  shorter  than  the  segments  described 
last,  a fact  to  which  no  importance  should  be  attached,  as  this  can 
easily  be  due  to  contraction)  the  waves’^  of  the  uterus  have  advanced 
so  far  as  to  form  a number  of  irregular  parallel  and  connected  folds. 
This  peculiar  development  of  the  uterus  is  entirely  different  from  the 
case  presented  by  tapeworms  belonging  in  the  series  with  Twnia  solium, 
T.  saginata,  etc.  In  these  latter  species  the  uterus  develops  lateral 
branches  from  a median  stem,  the  median  uterus  not  increasing  in 
length  disproportionately  to  the  length  of  the  segment.  In  the  case  of 
Til.  Giardi  the  uterus  lies  parallel  to  the  proximal  edge  of  the  segment; 
the  two  ends  of  the  uterus  are  more  or  less  stationary,  and  the  uterus 
increases  in  length,  totally  disproportionately  to  the  width  of  the  seg- 
ment, instead  of  sending  off*  branches  at  right  angles.  The  natural 
physical  result  of  this  growth  is  that  the  uterus  lies  in  folds,  which,  in 
this  case,  assume  a direction  nearly  parallel  to  the  side  of  the  segment. 
This  mode  of  development  of  the  uterus  seems  ample  ground  for  sepa- 
rating, generically,  worms  of  this  kind  from  such  forms  as  T.  solium. 

As  the  segments  increase  still  further  in  size  (Plate  xiii,  Fig.  2) 
(Qmm  broad  by  long)  the  folds  of  the  uterus  in  growing  larger  are 

diverted  from  their  position  x)arallel  to  the  sides  and  assume  irregular 
positions;  the  testicles  in  the  meantime  become  somewhat  indistinct. 
In  Fig.  3,  Plate  xiii  (segments  0.5"“"  broad  by  1.0I"“"  long)  the  uterus 
occupies  almost  the  entire  median  field,  while  the  testicles  are  scarcely 
visible.  The  other  sexual  organs  gradually  atrox^hy. 

Segments  tvith  more  than  one  set  of  organs. — It  has  already  been  stated 
that  Moniez  and  Blanchard  have  found  segments  with  double  x^ores^ 
and  that  they  believed  that  to  be  tlie  normal  condition.  In  Fig.  4, 
Plate  XII,  is  pictured  a segment  with  an  extra  male  anlage.  A number 
of  segments  have  also  been  found  in  which  an  extra  ovary  and  vitello- 
gene  gland  were  develoxied ; also  six  s(‘gments  in  which  double  x>ores 
were  x>resent  (Plate  xiii,  Fig.  1).  One  of  these  segments  belonged  to  a 
strobila  sent  by  Prof.  Neumann.  All  the  organs  were  double  except 
the  uterus,  of  which  only  one  could  be  distinguished.  With  this  the 
question  as  to  the  x^i’^s(mce  of  single  or  double  x)oies  in  Th.  Giardi 
may  be  considered  as  definitely  settled. 

Eggs  and  egg-capsules. — Former  authors  have  already  stated  that  the 
eggs  of  Th.  Giardi  lie  in  capsules  of  librous  tissue,  each  ca])snle  con- 
taining 10-15  ova.  Fig.  4,  Plate  xii  [,  shows  the  origin  of  these  packages 
of  eggs.  At  the  top  of  the  figure  is  seen  a canal,  which  rex> resents  a 
portion  of*  one  of  the  slings  of*  the  uterus.  Small  blind  sacs  f*orm  on 
the  side  of  this  canal.  The  blind  end  of  the  sac  enlarges,  but  still 
retains  its  communication  Avith  the  nterus-sbmi  through  a narrow  nec^k. 
The  enlarged  end  is  filled  Avith  eggs.  Tlie  entire  uterus  with  blind  sacs 
is  surrounded  by  a fibrous  tissue,  the  layer  being  especially  thick  around 
the  sacs. 
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5,  riate  xi  iT,  rc])rosoiils  tliesesn(*s  in  ;i  fur tli or  stage  of  dovelop- 
iiuuit.  Sov(‘ral  eggs  ar(^  seen  at  ou(‘,  (uul,  but  it  is  almost  impossible  to 
liml  the  ueek  of  the  sacs.  The  eggs  measure  li0-2;>//  in  diameter,  and 
appear  to  have  but  one  shell,  as  Mouiez  stated.  1 refrain  from  dis- 
cussing the  matter  of  the  ])yriform  body,  as  no  fresh  material  is  at  hand 
and  preserved  material  is  unsatisfactory  in  this  case.  Moniez  (11) 
states : 

II  faut  consi(l<5rer  la  coquo  cliitiiieuso  (]iii  revet  imni(^(liatemcnt  roiicliosplicre 
eoiiime  liomologne  <le  Fapparcil  pyri forme,  ])uisq’  elle  a la  meme  ori^ine.  Le  Twnia 
oriUa  se  trouvant  done  rattacli6  aiissi  aux  Ano])loeeplialines  i)ar  le  ])lus  important 
<les  caraeteres  de  ce  <>Tou])e,  par  Fexistence  de  Fa]»pareil  x>yriform  autour  de  son 
embryon.  * * * 

This  is,  of  course,  a point  of  great  importance. 

SPECIFIC  DIAaNOSlS. 

From  the  above  review  of  former  work  on  Th.  Giardl^  and  from  my 
own  anatondcal  description,  we  can  accept  the  following  as  a diag- 
nosis of  this  species : 

Tkysanosoma  Giardi  (Riv.,  ’78)  Stiles,  1892. — Length  1 to  2 meters.  Head  quadrate, 
measuring  (after  Neumann)  slightly  more  tlian  | (after  Perroncito)  0.56-0.589 
(largest  diameter),  0.25-0.3  (smallest  diameter),  0.5  long;  (after  Stiles)  0.506  broad  by 
0.33  long  (balsam  preparation).  Neck  (after  Neumann)  rather  long,  half  as  wide  as 
the  head;  (after  Per.)  short,  diameter  0.536;  (after  Stiles)  al)sent.  The  most  of  the 
segments  are  broader  than  long,  thin;  only  the  j)osterior  are  longer  than  broad, 
their  breadth  being  less  than  that  of  the  segment  immediately  preceding.  Unripe 
segments  present  a slightly  zigzag  appearance,  owing  to  the  projection  of  the  side 
on  which  the  genital  pore  is  situated.  Largest  segments  5-6.5'"'"  wide  by  2-1'"'" 
long.  Genital  pores  in  the  middle  or  behind  the  middle  of  the  segment  and  gener- 
ally irregularly  alternate,  but  occasionally  segments  are  found  with  double  pores. 
Testicles  generally  confined  to  the  lateral  fields,  though  scattered  testes  are  occa- 
sionally found  in  the  median  field.  Uterus  transverse,  giving  rise  to  folds,  which 
run  more  or  less  parallel  to  the  lateral  margin,  and  ]K>ssessiug  ascon-spore-like  egg 
sacs  which  are  surrounded  by  an  exti’cmely  thick  layer  of  tissue.  Genital  canals 
pass  between  the  dorsal  and  ventral  longitmlinal  canals  and  dorsal  of  nerve.  Eggs 
20-23//  in  diameter;  a number  are  found  together  in  small  sacs  of  the  uterus;  horns 
of  pyriform  apparatus  not  developed. 

Typical  specimens  witli  Bureau  of  Animal  Industry  and  with  Messrs. 
Neumann,  Moniez,  Kivolta,  Leuckart,  and  Stiles. 

THE  SYSTEMATIC  POSITION  OF  TJENIA  GIARDI.  ’ 

It  is  evident  from  the  above  that  tliis  species  can  not  remain  in  the 
genus  Moniezia^  since  there  is  but  one  uterus  present,  and  tlie  topog- 
raphy of  the  genital  canals,  female  glands  and  longitudinal  canals  is 
entirely  different.  It  can  not  enter  E.  Blanchard’s  genus  Anoplocephala, 
since  the  pores  are  irregularly  alternate  instead  of  unilateral.  Neu- 
mann remarks  that  it  approaches  E.  Blanchard’s  genus  Bertia.  This 
is  true  to  a certain  extent,  but  it  is  not  deemed  wise  to  place  it  in  that 
genus  until  more  is  known  about  the  position  of  the  testicles,  ovaries, 
etc.,  in  Bertia,  The  occasional  presence  of  double  pores,  on  the  other 


70 


hand,  shows  that  T.  Glardi  has  some  relations  either  with  Moniezia  or 
with  Thysanosoma,  and  on  account  of  its  great  resemblance  to  Th. 
actinioides  in  the  uterus  and  in  the  topographical  anatomy  it  may  be 
provisionally  jdaced  in  the  genus  Thysanosoma. 

GENERAL  CONSIDERATIONS  IN  REGARD  TO  TH.  GiARDI  AND  Th. 

Actinioides. 

From  the  foregoing  discussion  of  these  two  species  it  will  be  seen 
that  these  forms  can  notpossibly  be  united  with  the  genus  Moniezia,  since 
they  differ  from  the  species  of  that  genus  already  studied  in  a number 
of  important  characters,  i.  e.,  the  genital  canals  pass  between  the  lon- 
gitudinal canals  instead  of  dorsal  of  both  canals;  the  cirrus-pouch  appears 
to  be  ventral  of  the  vagina  on  both  sides  ( Th.  actinioides),  instead  of  alter- 
nating dorsal  right,  ventral  left;  there  is  but  a single  uterus  present 
in  each  segment,  and  this  has  an  entirely  different  structure  from  that 
of  the  species  of  Mojiiezia  described  above. 

In  Th.  actinioides  the  first  anlagen  of  the  genital  organs  appear  on 
both  sides  of  the  median  field  of  every  segment,  while  in  the  anterior 
portion  of  Avhat  we  have  above  supposed  to  be  Th.  Giardi  (Plate  xii. 
Fig.  3)  the  anlage  first  appears  in  the  median  line  and  then  gradually 
diverges  towards  the  lateral  portion  of  the  median  field.  ISTotwith- 
standing  these  differences  the  two  worms  are  much  more  closely  allied 
to  each  other  than  to  the  species  of  Moniezia  above  described,  and 
should,  for  the  present  at  least,  be  placed  in  a genus  together.  The 
following  revised  characters  for  the  genus  are  proposed: 

GENERIC  DIAGNOSIS. 

Thysanosoma  Dies.,  1834  (reest.  Stiles,  1893).  Type  speeies  Th.  actinioides. — Head 
miarmed;  genital  pores  double  or  single;  genital  canals  pass  between  the  dorsal 
and  ventral  longitudinal  canals  and  dorsal  of  nerve;  only  onenterus  present  in  each 
segment;  this  uterus  is  transverse,  waving,  and  forms  blind  egg-sacs  which  are  sur- 
rounded by  a thick  layer  of  tissue;  calcareous  bodies  absent  trom  parenchyma; 
pyriform  body  of  the  eggs  not  well  developed. 

Th.  actinioides  and  Giardi  agree  with  each  other  in  the  relative  posi- 
tion of  the  genital  canals  to  the  longitudinal  canals,  and  in  tlie  form  of 
the  uterus.  They  differ  from  each  other  cliielly,  however,  in  the  position 
of  the  testicles  and  in  the  transverse  canals,  of  which  Th.  actinioides 
has  two,  Th.  Giardi  one,  to  each  segment. 

Th.  actinioides  and  Th.  Giardi  agree  with  Tccnia  marmotcc  in  having 
but  one  uterus.  They  differ  from  T.  marmotcc  chiefly  in  the  relative 
position  of  the  dorsal  longitudinal  canals,  which  in  the  latter  species 
lie  ventral  of  the  genital  canals  and  lateral  of  the  ventral  canals,  and 
in  the  structure  of  the  uterus. 

Moniez  states  that  Tccnia  hyracis  possesses  unilateral  pores,  and  that 
the  eggs  are  arranged  in  sacs.  We  know,  however,  too  little  about  the 
exact  nature  of  the  sacs  in  that  spe(ues  as  well  as  about  the  topograph- 
ical anatomy  of  the  other  organs  to  determine  in  what  genus  the  form 
belongs.  0.  w.  s. 
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(11)  * Taenia  marmotae  Fi  oblicli,  1802. 

[Plato  VII,  Figs.  C,  7.] 

Syuonymif. — T.  mannofw  Frolilicli,  1802;  Moniezia  marmotoi  (F.,  1802)  R.  Bl.,  1891. 
Host. — A reiomys  ma rmota . 

This  species  is  introduced  in  this  place  for  comiiarison,  although  it 
does  not  occur  in  cattle  or  sheep,  because  it  is  an  important  species  to 
consider  in  connection  with  the  genera  Moniezia  and  Thysanosoma. 
Thanks  to  the  kindness  of  Prof.  E.  Blanchard,  I have  been  able  to 
examine  several  specimens  of  T.  marmotce. 

In  the  anatomy  (Plate  vii,  Figs.  0,  7)  of  this  species  it  is  important 
to  note  that  two  pores  are  present  in  each  segment.  There  are  also 
two  ovaries,  two  vitellogene  glands,  but  only  one  uterus.  This  uterus 
is,  however,  totally  different  from  that  of  Thysanosoma^  for  the  branches 
or  egg-sacs  are  not  surrounded  by  the  heavy  layer  of  fibrinous  tissue 
which  is  so  characteristic  of  that  genus.  Furthermore,  the  eggs, 
according  to  Blanchard,  are  exactly  like  those  of  Dipylidium  latissi- 
Eiehm  (T.  Goezei  Baird — M.Goezei  (^)  E.  Bh).  In  other  words, 
the  pyriform  apparatus  is  well  developed,  which  character  does  not 
agree  witb  the  genus  Thysanosoma. 

In  T.  marmotce  the  topography  of  the  longitudinal  canals  differs  both 
from  that  of  Moniezia  and  that  of  Thysanosoma.,  for  the  dorsal  canal  lies 
lateral  of  the  ventral  canal,  and  both  of  the  canals  as  well  as  the  nerve 
cross  tlie  genital  canals  ventrally,  this  latter  character  agreeing  with 
Moniezia,  but  differing  from  Thysanosoma. 

These  characters  seem  to  furnish  sufficient  grounds  for  separating 
the  species  Tcenia  marmotce  from  the  genus  Moniezia,  and  for  not 
placing  it  with  the  genus  Thysanosoma.  It  certainly  can  not  be  united 
with  such  forms  as  T.  solium,  etc.,  on  account  of  the  transverse  uterus, 
double  pores,  pyriform  body,  etc.  It  would  also  be  impossible  to  place 
it  in  the  genus  Dipylidium.,  for  it  differs  very  greatly  from  D.  caninum 
(T.  cucumerina  E.),  which  forms  the  type  of  that  genus.  The  differ- 
ences in  the  uterus,  egg-balls,  and  rostellum  are  certainly  sufficient 
grounds  for  not  placing  T.  marmotce  in  the  same  genus  with  D.  canmim. 

Should  a new  genus  be  established  for  this  worm,  as  must  undoubt- 
edly be  done,  the  generic  diagnosis  would  read: 

Head  without  hooks;  segments  broader  than  long.  Each  segment  possesses  two 
lateral  genital  pores;  twh  ovaries  and  two  vitellogene  glands  in  the  lateral  portion 
of  the  median  field ; one  transverse  uterus  with  simple  longitudinal  branches.  Dorsal 
canal  between  nerve  and  ventral  canal;  genital  canals  pass  dorsally  of  longitudinal 
canals  and  nerve.  Calcareous  bodies  absent  from  parenchyma.  Eggs  with  well 
developed  pyriform  body. 

Blanchard  has  already  separated  Eiehm’s  species  Dipylidium  LeucJc- 
arti,  D.  latissimum,  and  D.  pectinatum  from  the  genus  Dipylidium,  and 
has  placed  them  in  the  genus  Moniezia,  as  M.  Leucharti,  M.  Goezei,  and 
M.  pectinata.  The  writer  is  in  entire  accord  with  Blanchard  in  the 

*Type.?— Typical  specimens  with  Drs.  R.  Blanchard,  of  Paris,  and  C.  W.  Stiles,  of 
Washington,  D.  C. 
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view  that  these  three  forms  can  not  he  generically  united  with  7).  caivi- 
ittnu,  but  lie  can  not  admit  them  to  tlie  genus  Moniezla  (see  p.  54), 
since — 

(1)  There  is  but  one  uterus  present  in  the  segments  of  1).  Leuchirti 
and  ]).  pectinatum^  while  the  uterus  of  I>.  latissimum,  although  evi- 
dently different  from  that  of  I).  Leuckarti  and  J>.  pectmdtim^  is  not 
similar  to  that  of  Moniezia] 

(2)  What  is  evidently  the  dorsal  canal  in  I).  Leuckarti  is  figured  by 

Kiehm  (Studien  an  Cestoden,  Taf.  VI,  5,)  as  lateral  of  the  ventral  canal. 
Jtiehnds  species  must  be  restudied  before  a positive  decision  can  be 
made,  but  it  seems  very  possible  that  these  three  forms  can  be  placed 
in  the  same  genus  with  T.  marmotw  by  slightly  altering  the  generic 
diagnosis  given  above.  C.  w.  s. 
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STILESIA  Railliet,  1893 

(12)  Stilesia  globipunctata  (Riv.,  1874)  Railliet,  1893. 

[Plate  XIV.] 

Synonymy. — T.  ylolnimnciata  Riv.,  1874;  T.  ovipunciata  Riv.,  1874;  Stilesia  glohi- 
punctata  (Riv.)  Rail.,  1893. 

Hosts.— ^heep  (Rivolta,  Giles);  f Cattle  (See  v.  Liiistow’s  Compeudiuin.) 
Geographical  distribution. — Italy  (Riv.);  India  (Giles). 

LITERATURE. 
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des  Gefasssystems  in  der  Familie  Tceniadce;  C.  f.  B.  u.  P.,  1893,  xiii,  p.  457. 
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HISTORICAL  REVIEW. 

Rivolta  described  T.  gloMjmnctata  and  T.  ovipunctata  in  the  same 
paper  (1)  in  which  he  described  T.  eentripunctata.  The  article  is  not  at 
hand. 

Perroncito  (2, 3)  accepted  both  species ; the  following  in  regard  to  them 
is  abstracted  from  his  descriptions : 

T.  globipunctata  {globi-punteggiata,  Ital.).  Head  I™"'  in  diameter;  suckers  directed 
forwards;  neck  absent.  Length  45-60'^™;  color  white  or  greenish  yellow,  like  the 
contents  of  the  intestines.  Ripe  segments  2'“'"  wide  by  0.15-0.17  long.  Two  spher- 
ical uteri  are  present ; they  appear  as  two  lateral  rows  of  whitish  globules  in  the 
middle  or  posterior  third  of  the  strobila.  Few  eggs  are  present,  oval,  28  ju  by  24  p ; 
four  hooks  visible  in  the  embryo. 

T.  ovipunctata  (ovipimteggiata,  Ital.).  Head  quadrangular,  0.50-0.65™*"  broad;  neck 
absent.  Segments  in  sexual  activity  present  to  the  naked  eye  two  lateral  lines 
composed  of  line  points,  between  which  are  seen  larger  bodies  which  are  oval.  This 
pnnctation  is  due  iu  part  to  the  vas  defereus  and  in  part  to  the  uterus.  The  seg- 
ments immediately  following  the  head  vary  in  breadth  from  0.33-1™™,  with  a length 
of  0.03;  in  mature  segmeuts  the  breadth  is  1-2.5,  leugth  0.08-0.12.  Genital  organs 
are  on  the  sides  of  the  segments;  eggs  oval,  20  p by  16  p. 
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The  lioiul  of  this  worm  buries  itself  in  the  intestinal  mucosa  and 
causes  a degeneration  of  a number  of  the  villi.  It  obstructs  the  func- 
tion of  the  Lieberkiihn  glands  to  a certain  extent,  maintains  an  irritation 
in  the  cytogenic  substance,  giving  rise  to  hyi^erplasia  of  the  inter- 
glandular  tissue,  and  forming  nodules  or  elevations  at  those  portions 
where  the  worm  has  fastened  itself.  In  some  places  these  elevations 
are  confluent,  in  others  isolated.  Their  size  varies  from  that  of  a pea 
to  a lentil,  and  they  manifestly  proceed  from  a circumscribed  tume- 
faction of  a fold  of  the  mucosa. 

Eailliet  (4)  had  evidently  not  examined  the  worms,  but  admits  the 
two  species,  l^eumann  (5)  adds  that  the  testicles  of  these  two  sj)ecies 
are  in  the  lateral  fields.  He  then  (6)  obtained  a specimen  whi(*h 
Itivolta  had  labeled  ovi-gloM])unctataP  I^eumann  states  that  the 
two  species  are  identical,  and  that  the  median  line  remains  transparent. 
In  the  second  edition  of  his  Traite  (7)  he  holds  to  the  same  opinion, 
and  unites  the  two  worms  under  one  diagnosis. 

Von  Linstow  includes  these  worms  in  his  list  of  cattle  x>arasites,  and 
following  him  the  witer  has  done  the  same,  although  unable  to  trace 
any  positive  authority  for  so  doing.  Later  (8)  I stated  that  a new 
genus  would  have  to  be  created  for  this  and  the  following  species. 

Railliet  (9)  establishes  a new  genus  Stilesia  for  T.  centri^punctata  and 
T.  glohipunctata.  (Personal  correspondence;  the  second  edition  of 
Kailliet/s  work  is  in  press.) 

Prof.  Neumann  very  kindly  sent  a number  of  segments  labeled  Tcenia 
glohipunctata  which  he  had  received  from  Prof.  Eivolta,  and  Hr.  G.  M. 
Giles,  of  Sanawar,  Punjab,  India,  has  forwarded  a number  of  speci- 
mens from  India.  Hr.  Giles  Avrites : 

The  worms  are  very  social,  dozens  being  found  coiled  up  in  a compressed  mass  in  the 
small  intestine.  When  fresh  they  are  beautifully  transparent  and  delicate.  They 
would  escape  notice  of  anyone  but  a regular  helmiuthologist,  although  masses  half 
the  size  of  one’s  fist  may  occasionally  be  found.  In  the  fresh  state  they  look  so  much 
like  a mass  of  the  pultaceous  intestinal  contents  of  this  part  of  the  intestine  that 
the  ordinary  veterinarian  would  be  pretty  sure  to  overlook  them. 

I have  found  them  in  every  sheep  I have  examined  up  here,  but  the.  fact  that  I have 
sometimes  identified  the  worms  as  of  one  species,  sometimes  as  another,  makes  me 
suspect  that  two  or  more  species  are  present.  T.  expansa  is  also  common  in  sheep 
out  here,  but  not  nearly  so  common  as  the  delicate  species.  I have  never  found  any 
tapeworms  in  the  intestines  of  our  oxen,  i.  e.,  Bos  indicus. 

It  is  upon  these  two  sendings  that  the  following  description  is  based. 
Unfortunately  the  material  was  not  preserved  for  fine  microscopic  work, 
so  that  the  descri])tion  given  beloAV  is  necessarily  incomplete  in  many 
respects.  Nevertheless,  data  enough  are  given  to  show  tliat  this  AN^orm 
is  entirely  diflerent,  not  only  specifically  but  also  generically,  from  any 
of  those  described  above. 

ANATOMY. 

General  appearance. — The  strobilm  in  possession  of  this  Bureau  vary 
from  00-150'““  in  length,  but  no  one  strobila  is  complete.  The  widest 
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sc^^'iiioiits  lire  2.5'"”’  broad,  wliilc  tlie  aiitorior  and  posterior  segincTits  are 
imicli  iiaiTower.  In  a Iresli  state  tliey  were  trans])arent  (Giles),  and 
many  of  them  liave  remained  so  in  alcoliol,  while  others  luive  become 
more  or  less  opaque.  The  head  on  the  anterior  end  is  quite  prominent 
and  appears  like  a knob.  The  anterior  portion  of  the  strobila  is  gen- 
erally quite  regular  in  outline,  but  the  greater  part  of  the  worm  is 
crenate  and  more  or  less  twisted,  thus  making  it  quite  difficult  to  pre- 
pare in  mounts. 

The  head  (Plate  xiv.  Figs.  2-21))  measures  0.708-0.9"”"  in  diameter. 
It  is  square  when  viewed  eM  face.  The  suckers  are  generally  quite  pTOm- 
inent,  and  more  or  less  lobed  according  to  the  state  of  contraction. 
They  measure  (balsam  preparation)  0.336"’“  in  diameter,  the  muscular 
wall  being  30/^  thick.  The  opening  is  round  or  oval  and  directed  in 
some  cases  anteriorly,  in  others  more  diagonally.  The  neck  varies 
greatly  according  to  contraction,  in  some  specimens  appearing  to  be 
absent  j in  others  it  is  quite  distinct.  In  one  balsam  preparation  it 
measured  0.28’"“  broad  directly  back  of  the  head,  and  was  2.2““  long. 
The  longitudinal  canals  were  very  distinct,  two  lying  dorsally  and  two 
ventrally,  and  measuring  O/i  in  diameter.  The  ventral  canal  was  16/^ 
lateral  of  the  dorsal  canals.  Segmentation  becomes  quite  distinct  at 
about  2.8““  from  the  head.  The  distance  between  the  dorsal  and  ventral 
canals  gradually  widens,  and  about  8.8““  from  the  head  irregularly 
alternate  pistol-shaped  genital  anlagen  appear,  the  handle  of  the  pistol 
being  situated  in  the  space  between  the  dorsal  and  ventral  canals  of 
the  same  side. 

Segments  15’"“  from  the  head  (Plate  xiv,  Fig.  3)  measure  0.56““  broad 
by  56p  long.  The  longitudinal  nerves  were  discovered  in  the  extreme 
lateral  portion  of  the  segments.  About  0.12““  from  the  lateral  edge  ran 
the  ventral  canal,  provided  with  an  extremely  thin  cuticle  and  having 
a diameter  of  8yuj  40yu  nearer  the  median  line  was  situated  the  dorsal 
canal,  with  a diameter  of  6p,  and  with  a slightly  heavier  cuticle  than 
that  of  the  ventral  canal.  No  transverse  canals  could  be  discovered 
connecting  the  dorsal  canals,  but  near  the  posterior  border  of  each  seg- 
ment there  was  a fine  trauvsverse  canal  running  between  the  ventral 
canals.  A short  transverse  canal  also  extended  from  each  ventral  canal 
towards  the  margin  of  the  segment. 

Male  genital  organs. — On  each  side  of  every  segment  are  situated, 
between  the  ventral  canal  and  the  nerve,  4-7  testicles,  measuring  8-9/i 
in  diameter.  The  genital  pore  is  not  yet  present.  Irregularly  alternate 
in  the  anterior  portion  of  the  segment  there  is  a clump  of  tissue  68/^ 
long  by  12-14yu  broad,  which  afterwards  differentiates  into  the  cirrus- 
pouch  and  the  vagina. 

Female  genital  organs. — From  the  posterior  portion  of  this  clump  of 
tissue  one  can  trace  a thin  string  of  nuclei  which  runs  toward  the  longi- 
tudinal canals,  crosses  the  ventral  canal  dorsally,  and  ends  in  a mass 
of  tissue j the  latter  is  situated  between  the  dorsal  and  ventral  canals, 
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and  represents  tlie  female  glands;  it  is  ex)mi)Osed  of  an  anterior  and  a 
posterior  j)ortion. 

Segments  27"'“’  from  the  liead  (Plate  xiv,  Figs.  4,5)  measure  1.14'“’“ 
broad  by  95/^  long.  The  nerves  have  preserved  tbeir  extreme  lateral 
position  and  run  ventrally  of  the  genital  organs.  The  ventral  canals 
run  about  0.18'“'“  from  the  lateral  margin,  and  have  a diameter  of  IG^w. 
The  dorsal  canals  run  0.1’“'“  nearer  the  median  line,  and  have  a diameter 
of  7 ju.  The  irregularly  alternate  genital  pores  have  })ierced  in  the  ante- 
rior half  of  the  margin.  The  genital  cloaca  is  about  20/^  deep,  and  from 
its  proximal  end  two  canals  extend  toward  the  median  line.  One  of 
these  canals  (the  vagina)  lies  dorsal,  the  other  (the  cirrus)  lies  ventral. 

Male  organs. — The  cirrus-])ouch  is  rather  pyriform,  ^Gpi  long  by  40 yu 
broad.  In  its  distal  portion  is  situated  the  inverted  cirrus,  50yw  to  OOyu 
long  by  0/i  broad.  This  colors  very  intensely,  owing  to  the  ciliated 
layer  surrounding  its  lumen,  and  is  thus  quite  sharply  defined  from  the 
portion  of  the  male  canal  which  immediately  follows.  This  latter  makes 
a turn  or  two  inside  of  the  pouch,  and  then  can  be  followed  across 
the  segment  to  the  testicles  of  the  other  side.  In  its  course  it  runs 
from  the  cirrus-pouch  anteriorly  of  the  testicles  of  the  pore  side,  dor- 
sally  of  the  ventral  canal  and  the  female  glands,  ventrally  of  the  dorsal 
canal,  then  running  through  the  median  field  it  lies  anterior  and  dorsal 
of  the  transverse  canal.  It  crosses  the  dorsal  canal  ventrally,  the 
ventral  canal  dorsally,  and  is  finally  lost  in  the  testicles.  This  vas 
deferens  undoubtedly  receives  the  spermatozoa  from  the  testicles  on 
both  sides  of  the  segment,  although  it  was  impossible  to  observe  any 
fine  branches  running  to  the  separate  testicles  of  the  pore-side.  The 
testicles  have  increased  considerably  in  size,  and  now  measure  20-28// 
in  diameter. 

Female  organs. — The  vulva  lies  on  nearly  the  same  frontal  ])lane  as 
the  cirrus,  or  somewhat  dorsally.  The  vagina  then  curves  so  as  to  lie 
dorsally  of  the  cirrus-i>ouch.  Ciliary  j)r()iections  could  be  seen  for 
about  20-52//  from  the  vulva,  then  they  became  indistinct.  The 
, vagina  then  becomes  very  thin  and  crosses  the  ventral  canal  dorsally. 
At  this  portion  it  is  generally  somewhat  convoluted.  Just  median  of 
the  ventral  canal  it  increases  somewhat  in  diameter,  forming  the  recep- 
taculum  seminis.  The  median  end  of  the  latter  then  branches,  forming 
two  canals  about  3//  in  diameter.  These  two  canals  vary  in  their 
relative  i^osition.  In  general,  however,  one  of  them  lies  ventrally  of 
the  other,  and  after  running  a very  short  distance  (about  15//)  toward 
the  median  line,  it  turns  anteriorly  and  ends  in  the  ovary.  This  canal 
is  evidently  the  oviduct.  The  other  canal  extends  just  beyond  the 
ovary,  and  is  then  lost  to  view.  The  ovary  is  a circular  body  27-42// 
in  diameter. 

In  these  segments  one  finds  the  anlagen  of  two  more  female  organs, 
i.  e.,  the  uteri.  On  the  i)ore-side  of  the  segimmt  there  is  a cluni])  of 
small  darkly  staining  nuclei,  situated  ventrally  of  the  receptaciilum 
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semiiiis  and  dorsally  of  the  ovary.  On  the  opposite  side  of  the  seg- 
ment there  is  an  aidage,  wliieh  is  exactly  similar  in  appearance  to  the 
one  just  described. 

Segments  50"*'“  from  the  head  ( Plate  xiv,  Figs.  4,  5)  measure  1.15""" 
broad  by  90/^  long.  The  ovary  has  increased  in  size,  now  measuring 
GO/i  in  diameter.  The  anlagen  of  the  uteri  have  grown  but  little.  For 
the  next  8"""  a complete  and  rapid  change  (Plate  xiv,  Fig.  6)  takes 
place  ill  the  appearance  of  the  female  organs.  It  is  noticed  that  the 
ovary  now  begins  to  groAv  less  distinct,  while  the  uteri  come  more 
Xdainly  into  view.  We  should  naturally  expect  to  find  a canal  connect- 
ing the  descending  oviduct  and  the  uteri.  No  such  canal,  however, 
could  be  distinguished  connecting  the  ovary  with  the  uterus  on  the 
opposite  side  of  the  segment.  In  three  different  segments  the  writer 
thought  he  could  distinguish  a canal  connecting  the  oviduct  with  the 
uterus  on  the  same  side,  but  was  not  positive  that  such  was  really  the 
case;  this  point  is  left  to  be  determined  by  some  one  who  can  procure 
and  fix  fresh  material.  It  seems  beyond  question,  however,  that  the 
ova  descend  through  the  oviduct  and  become  fertilized;  then,  that  a 
portion  of  them  enter  the  uterus  next  to  the  ovary,  while  the  remainder 
travel  across  the  segment  and  enter  the  uterus  of  the  other  side. 

In  support  of  this  view  the  following  observations  are  given : The 
ovary  becomes  smaller  while  the  uteri  become  larger;  ova  have  been 
seen  in  the  oviduct;  at  first  no  ova  are  seen  in  either  uterus,  then 
they  appear  in  the  uterus  on  the  pore-side,  and  at  the  same  time  a 
broken  line  of  ova  can  be  seen  extending  across  the  segment  toward 
the  opposite  uterus;  the  latter  is  next  observed  containing  ova,  while 
no  ova  can  be  distinguished  in  the  median  field.  I am  forced  to  admit 
that  in  no  one  segment  has  it  been  x)ossible  to  find  a continuous  line  of 
ova  extending  across  the  entire  median  field,  but  by  combining  several 
segments  adingrammatic  line  of  ova  may  be  constructed  which  extends 
from  ovarium  to  uterus.  An  interesting  point  in  connection  with  this 
wandering  of  the  ova  across  the  segment  is  that  young  ova,  esx)ecially 
those  found  in  the  median  field,  have  no  definite  form,  a fact  which 
points  to  their  being  capable  of  amoebic  motion. 

In  segments  measuring  1.344"""  broad  by  81//  long,  still  another 
change  takes  place  in  the  form  of  the  female  organs.  The  uteri  of  both 
sides  elongate  medio-anteriorly,  the  prolongation  having  a fibrinous 
ai)pearance.  The  oviduct  is  still  faintly  visible,  and  the  ovary  nearly 
or  quite  devoid  of  eggs  can  be  distinguished  on  the  ventral  side  of  the 
uterus  of  the  pore- side.  At  the  same  time  another  organ,  the  function 
of  which  1 am  unable  to  explain,  appears  anterior  to  the  uteri  and 
running  transversely.  This  organ  lies  venifrally  of  the  vas  deferens — 
in  those  cases  where  the  vas  deferens  extends  so  near  the  anterior 
margin — and  stains  quite  dark  in  carmine  or  hgematoxylin.  The  exact 
histology  of  this  peculiar  organ  could  not  be  definitely  determined.  In 
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older  segments  the  portion  found  in  tlie  median  field  looked  very  much 
like  a canal. 

In  segments  1.256““  broad  by  0.144  long  each  uterus  is  composed  of 
two  distinct  portions,  a posterior-lateral  bulb,  in  diameter,  contain- 
ing the  eggs  which  have  now  segmented  and  are  surrounded  by  a shell, 
and  an  anterior  median  fibrinous  prolongation  0.144““  long  by  72yu 
broad  at  the  base.  The  anterior  extremity  of  tliis  prolongation  fits  into 
(or  connects  with  ? the  curve  formed  by  the  organ  directly  in  front  of  it. 
This  latter  has  increased  considerably  in  size,  and  now  extends  partially 
around  the  uterus,  crosses  the  dorsal  canal  ventrally,  and  tapers  off 
into  a fine  point  which  runs  through  the  median  field  to  meet  the  cor- 
responding organ  of  the  opposite  side.  In  one  or  two  segments  this 
crossed  the  dorsal  canal  dorsally  instead  of  ventrally.  The  vas  deferens 
which  crosses  the  median  field  comes  very  plainly  into  view. 

In  segments  2.4““  wide  by  0.114“‘»  long  the  median  prolongation  of 
the  uterus  has  partially  constricted  from  the  rest,  so  that  we  now  find 
three  more  or  less  distinct  portions  of  the  uterus,  i,  e.,  the  lateral  bulb 
containing  eggs  and  two  spherical  fibrinous  portions.  The  middle  por- 
tion lies  nearer  the  ventral  surface  of  the  worm  than  either  the  lateral  or 
the  median  portion.  In  different  segments  (Plate  xiv,  Figs.  7-9)  these 
three  divisions  of  the  uterus  present  quite  different  relations  to  each 
other,  but  the  exact  order  of  the  changes  can  not  be  given,  as  these 
variations  were  seen  on  loose  segments  and  not  on  a complete  worm. 
In  the  segments  in  which  these  changes  are  taking  place  the  vagina  is 
greatly  enlarged. 

As  the  segments  grow  older  they  become  narrower  an.d  longer;  the 
uteri  assume  a more  antero-iiosterior  position;  the  median  anterior 
portion  of  the  same  becomes  less  distinct,  and  ova  appear  in  the  middle 
portion.  The  transverse  organ  in  front  of  the  uterus  has  united  with 
the  corresponding  organ  of  the  other  side;  the  testicles  become  indis- 
tinct. Some  of  the  oldest  segments  (Plate  xiv.  Fig.  9)  of  Dr.  Giles’ 
material  measured  0.624““  broad  by  0.28““  long. 

In  many  segments  one  sees  at  the  posterior  edge,  especially  in  the 
lateral  fields,  a row  of  small  (4-8  ja)  round  or  oval  bodies  which  stain 
very  dark  in  haiinatoxylin  or  carmine.  These  same  bodies  are  occa- 
sionally met  with  in  the  median  field,  but  their  presence  is  extremely 
irregular.  In  general  appearance  they  resemble,  to  a certain  extent, 
the  calcareous  bodies  found  in  T.  crassicoUis,  T.  soliuAn,  etc.  In  lueina- 
toxylin  their  margin  and  center  stain  very  dark,  wliile  a lightly  stain- 
ing zone  separates  the  two  more  darkly  staining  portions. 

Eggs. — The  eggs  are  round  or  oval,  and  measure  14-16/f  x 10-14//. 
Only  one  egg-shell  could  be  discovered  witli  certainty,  although  it  occa- 
sionally aj)peared  as  if  two  were  present;  at  two  o])i)osite  poles  this 
egg-shell  bears  a spinous  projection  4-6//  long.  Comparatively  few  ova 
(10-30)  are  found  in  each  uterus. 
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SPECIFIC  EIACINOSIS. 

The  following*  is  given  as  a provisional  diagnosis  of  this  species: 

Stilesia  (iloMpiimtaia  (Riv.,  1874)  Kail.,  1893. — Strolnla  transparent,  whitish  or 
greyish  yellow,  45-60'=*“  long,  very  thin  and  not  over  2.5****“  broad.  Head  quadrate 
0.5-1******  broad,  suckers  more  or  less  distinctly  lobed,  opening  round  or  oval  and 
directed  anteriorly  or  obliquely.  Neck  present,  2******  or  more  long  (neck  absent 
according  to  other  observers).  Developing  segments  0.33-2.5******  broad  by  0.05-0.17****** 
long;  end  segments  narrower  and  longer  (0.6  by  0.28).  Genital  pores  irregularly 
alternate  in  anterior  half  of  lateral  margin.  Cirrus-pouch  slightly  ventral  of  vagina, 
dorsal  of  nerve;  vas  deferens  crosses  the  ventral  canal  dorsally,  the  dorsal  canal 
ventrally ; testicles  in  both  lateral  fields.  Vulva  on  about  the  same  frontal  plane  as 
cirrus;  vagina  generally  dorsal  of  cirrus-pouch,  crosses  the  ventral  canal  dorsally; 
ovary  between  the  longitudinal  canals  on  pore  side  of  segment;  two  uteri  present  in 
each  segment,  one  on  each  side  and  situated  dorsally  of  ovarium ; each  uterus  may 
be  more  or  less  distinctly  divided  into  3 globular  bodies ; a transverse  organ  of  unde- 
termined function  anterior  of  uterus.  At  posterior  border  of  lateral  field  i’s  found 
-a  line  of  round  or  oval,  refringent,  chromatophil  particles,  4-8ya  in  diameter.  Ova 
14-16//  by  10-14//.  Single  shell  with  a spinous  prolongation  4-6//  long  at  two  opposite 
poles. 

Type  with  Prof.  Eivolta;  typical  specimens  in  Bureau  of  Animal 
Industry  and  collection  of  Stiles,  at  Washington;  in  collection  of  Leidy, 
at  Philadelphia;  and  with  Prof.  Neumann,  Toulouse,  Prance. 

It  may  be  well  to  call  attention  to  the  following  points,  which  should 
be  more  definitely  determined  by  someone  who  is  able  to  obtain  per- 
fectly fresh  material:  (1)  What  is  the  nature  of  the  transverse  organ 
anterior  to  the  uterus?  (2)  Is  there  a canal  extending  from  the  descend- 
ing oviduct  to  the  uteri,  or  do  the  ova  gain  access  to  the  latter  by 
amoebic  motion  through  the  tissue?  (3)  What  is  the  exact  order  of  the 
changes  in  the  form  of  the  uterus?  (4)  What  is  the  function  of  the 
canal  which  joins  with  the  oviduct  at  the  ovarium;  do  the  ova  pass 
through  this  canal  to  the  median  field?  c.  w.  s. 

(13)  Stile-sia  centripunctata  (Riv.,  1874)  Railliet,  1893  MS. 

[Plate  XV,  Figs.  1-6.] 

Synonymy. — Tcenia  centripunctata  Rivolta,  1874;  T.  centripunteyyiata  (Jl.) 

(Italian);  Stilesia  centripunctata  (Riv.)  Rail.,  1893. 

Hosts. — Sheep  (Riv.,  Mattozzi) ; ? Cattle  (after  ? see  v.  Linstow’s  Compendium). 
Geographical  distribution. — Italy  (Riv.  Mattozzi);  Algeria  (Neumann’s  specimens). 
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HISTORICAL  REVIEW. 

This  parasite  was  first  described  by  Kivolta  (1)  in  1874.  The  original 
article  is  not  accessible.  Perroncito  (2, 3)  says  in  regard  to  it  that  the 
head  (scolex)  measures  suckers  are  large 5 neck  entirely  absent; 
the  strobila  measures  2.75-2.84*^^  long,  wider  in  the  anterior  half  than 
in  the  posterior  half;  lO®*”  from  the  head  the  i)roglottids  are  2-4"^“ 
wide;  from  the  head  they  measure  2-3“™  wide;  150«"'  from  the  head 
they  measure  wide;  at  the  end  of  the  strobila  they  are  scarcely 
imm  They  are  quite  thick,  the  thickness  increasing  as  the  seg- 

ments grow  older. 

The  mature  specimens  (preserved)  were  yellowish  white  and  almost 
round.  In  the  center  of  each  segment,  beginning  at  about  the  middle 
of  the  strobila,  a round  or  elliptical  and  rather  prominent  spot  could  be 
noticed  by  the  naked  eye.  This  prominence  increases  in  the  posterior 
segments,  alternates  on  the  two  surfaces,  and  is  formed  by  the  female 
organs  in  the  center  of  the  proglottid.  The  testicles  are  situated  lat- 
erally in  each  segment;  a single  genital  pore  is  present  in  each  seg- 
ment, situated  in  the  middle  of  the  lateral  margin.  Eggs  are  spherical 
with  a sin  gle  shell,  diameters  22-24 /a  by  21-22 jj. ; six  hooks  in  protoscolex  • 
very  few  ova  present  in  each  proglottid.  Kivolta  found  these  worms  in 
the  small  intestines  of  a sheep.  The  mucosa  was  in  part  reddish,  owing 
to  hypermmia  of  the  villi,  and  in  part  pale  and  grayish  on  account  of 
the  pigmental  degeneration  of  the  villi.  Dr.  Mattozzi  noticed  only  a 
catarrhal  affection  in  the  intestines  of  sheep  infested  with  this  para- 
site. 

Eailliet  (4)  takes  his  diagnosis  from  Kivolta  or  Perroncito,  and  has 
evidently  not  seen  the  parasite  in  question. 

Neumann  (5)  does  not  state  that  he  had  examined  the  worms,  but 
adds  to  Kaillet’s  diagnosis  that  the  length  of  the  segment  is 
increasing  with  the  age  of  the  segments;  the  testicles  are  in  the  lateral 
portion  of  the  median  field;  pores  irregularly  alternate. 

Neumann  (G)  obtained  several  specimens  from  Algeria  and  adds  to 
the  foregoing  that  there  are  from  1,800  to  2,200  segments  in  each  strobila. 
In  the  second  edition  of  his  Traite  (7)  he  gives  a figure  of  the  head. 

V.  Linstow  in  his  com])endium  xilaces  this  species  among  the  para- 
sites of  cattle.  Following  V.  Linstow  I also  placed  it  in  the  Check-list 
of  Animal  Parasites  of  Cattle  (Note  8),  recently  published,  although 
I have  been  unable  to  ascertain  when,  where,  or  by  whom  it  has  been 
found  in  cattle. 


ANATOMY. 

Through  the  extreme  kindness  of  Prof.  Neumann  I am  in  posses- 
sion of  a specimen  which  he  obtaiiuHl  from  Algeria,  and  although,  as 
this  French  savant  wrote,  the  strobila  is  not  well  preserved,  the 
anatomy  of  this  species  will  be  described  below  as  (ally  as  the  mate- 
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rial  allows.  The  soolox  of  the  s])C(;imcn  is  too  coiitraeted  to  warrant 
any  stateinents  (ef.  Tlate  xv,  Figs.  2-lb). 

Ill  a portion  of  the  strohila  ineasiiring  1.04"“”  broad  (Fig.  3)  a darkly 
coloring  tissue  occupied  the  median  line;  on  (‘ach  side  of  this  was  a 
clear  space;  lateral  from  these  siiaccs  testicles  were  visible;  then  a 
clear  space — a longitudinal  canal;  lateral  of  this  there  is  another  longi- 
tudinal line  (nerve?). 

Ill  a portion  of  the  strobila  measuring  1.12'"'"  wide  (Plate  xv,  Fig.  4)^ 
instead  of  having  a dark  tissue  on  the  median  line,  this  portion  of  the 
held  was  clear  for  a space  O.IO  broad.  At  the  border  of  this  held  were 
found  clumps  of  darkly  stained  tissue,  irregularly  alternate.  These 
represent  the  handle  of  the  pistol-shape  genital  anlagen;  the  muzzle  of 
the  pistol  can  be  traced  almost  to  the  lateral  edge  of  the  strobila; 
further,  it  could  be  plainly  seen  that  the  testicles  were  situated  not 
only  on  the  median  side  of  the  longitudinal  canals,  but  also  dorsally 
(?or  ventrally)  and  laterally  of  them. 

The  testicles  measure  64yu  in  diameter  (preparation  was  subject  to 
pressure  while  coloring).  In  the  strobila,  measuring  1.24“"^  broad  (Plate 
XV,  Fig.  5),  it  is  noticed  that  a line  of  deeply  stained  tissue  runs  from 
the  handle  of  the  pistol  a short  distance  towards  the  opposite  side  of 
the  segment;  the  lateral  portion  of  the  analage  of  the  canals  (muzzle  of 
the  pistol)  is  quite  thick  and  partially  differentiated  into  two  parts 
(male  and  female).  Wherethestrobila  was  1.6“*”  wide  (Plate  xv,  Fig.  6) 
the  borders  between  the  segments  could  be  distinguished;  the  segments 
varied  from  32yu  long  on  the  side  without  the  pore  to  64/^  long  on  the 
side  with  the  pore.  The  median  portion  (0.24““  broad)  of  the  median 
held  is  now  entirely  occupied  by  the  dark  tissue  referred  to  above  as 
running  from  the  handle  of  the  pistol  towards  the  other  side  of  the 
strobila  (probably  uterus). 

With  the  material  at  hand  I do  not  feel  justilied  in  making  any 
further  statements. 

SPECIFIC  DIAaXOSIS. 

The  following  is  given  as  the  diagnosis  of  this  species: 

Stilesia  centripunctata  (Kiv.,  1874)  Kail.,  1893.  {Frovisional) . — Head  large,  1.5-2"”^ 
broad,  suckers  large,  directed  anteriorly  (after  Xeimiaun),  situated  at  the  four  cor- 
ners, directed  diagonally  forward  (after  Stiles).  Strobila  attains  nearly  3'"  in  length. 
Segments  from  the  head  measure  2-3'“*"  wide,  and  from  this  point  they  grow 

narrower;  posterior  segments  measure  scarcely  1'“'“;  always  much  broader  than 
long,  and  longer  on  the  pore  side  than  on  the  opposite  side.  Genital  pores  irregu- 
larly alternate.  Transverse  uterus  in  the  median  portion  of  the  median  field. 
Testicles  extend  from  each  end  of  the  uterus  to  the  lateral  (?)  nerve.  Eggs  spherical 
with  a single  shell  without  pyriform  apparatus ; diameter  20-24  jx  by  21-22  //. 

Type  with  Prof.  Pivolta.  Typical  siiecimens  with  L.  G.  ileumann, 
Toulouse,  Bureau  of  Animal  Industry,  and  G.  W.  Stiles,  Washington, 

D.  C. 
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General  Eemarks  in  Eegaud  to  Stilesia  globipunctata  and 
Stilesia  centripunctata. 

From  the  above  description  of  these  two  species,  althongii  the  account 
of  S.  centripunctata  is  very  incomplete,  it  is  evident  that  these  forms 
can  not  be  generically  united  with  ALoniezia  or  Tliysanosoma.  They 
differ  from  both  of  these  genera  in  the  form  of  the  uterus  and  the  gen- 
eral arrangement  of  the  genitalia.  /S’,  glohipunctata  agrees  with  Thy- 
sanosoma  in  the  relation  of  the  genital  canals  to  the  nerves  and  longi- 
tudinal canals.  This  relation  could  not  be  definitely  determined  for 
S.  centripunctata. 

A new  genus  must  certainly  be  established  for  T.  glohipunctata,  and 
although  T.  centripunctata  agrees  with  this  form  in  comparatively  few 
characters — narrow  strobila,  short  segments,  irregularly  alternate  pores, 
absence  of  testicles  from  median  portion  of  median  field,  size  of  egg 
and  single  egg-shell — it  will  probably  be  better  to  place  the  two  forms  in 
one  genus  until  T.  centripuncta  ta  can  be  more  thoroughly  studied.  Eail- 
liet  has  also  recognized  the  necessity  of  establishing  a new  genus  for 
these  forms,  and  has  proposed  the  generic  name  Stilesia  {S.  glohipunctata 
and  S.  eentripunctata).  The  following  will  suffice  for  a provisional  diag- 
nosis until  T.  centripunctata  can  be  thoroughly  studied; 

generic  diagnosis. 

Stilesia  Railliet,  1893. — Type  species  N.  gJohipnnetata  (RW.)  Railliet,  1893.  Head 
with  four  suckers  hut  uo  hooks.  Strobila  thiu  aud  uarroAv.  Genital  pores  irregu- 
larly alternate.  Segments  broader  than  long.  'Two  distinct  sets  of  testicles  present 
in  each  segment,  one  on  each  side,  but  no  iesticles  in  the  median  line.  Eggs  very 
small  (not  over  24  ju)  and  with  but  one  shell. 

The  following  points,  which  may  ^/rove  to  be  of  generic  value,  haA^e  been  estab- 
lished only  for  S.  glohipunctata : Genital  canals  pass  dorsally  of  nerA’'o  and  ventral 
canal,  but  ventrally  of  dorsal  canal.  Egg-shell  Avith  two  conical  spinous  projections 
at  opposite  poles. 

Habitat. — Intestine  of  sheep.  Development  uuknoAvn. 


c.  w.  s. 


PART  IV. 

SPECIES  INQUIRENDAE. 

(14)  Moniezia  nullicollis  Moiiiez,  1891. 
[Plato  XVI,  3-3&.] 


Host. — Sheep  (Moniez). 

Geograjjhical  distribution. — Thus  far  M.  nullicollis  has  been  rej)orted  only  at  Lille, 
France,  by  Prof.  K.  Moniez. 

LITERATURE. 

Moniez.  Notes  sur  les  Helminthes  vi,  3;  Revue  Biologique  du  Nord  de  la  France, 
T.  IV,  1891,  1 page. 


HISTORICAL  REVIEW. 

Prof.  Moniez  found  two  specimens  of  tapeworms  at  the  Lille  abattoir 
in  May,  1879.  In  1891  he  described  them  as  a new  species  under  the 
name  given  above,  giving,  however,  only  a very  short  description.  He 
states  that  the  worms  were  40®^^  long.  The  last  segments  were  per- 
fectly mature  and  measured,  in  alcohol,  8'“*'^  wide  by  1““  long.  They 
were  quite  thin  and  all  the  segments  very  short.  Head  cuboid, 
rounded  in  front,  hemisiiherical  in  back,  1.3  in  diameter.  Suckers  0.C5 
in  diameter.  Reck  absent,  so  that  the  segments  begin  directly  back 
of  the  suckers.  Ova  55-65yu;  embryo  21//. 

At  my  request  Prof.  Moniez  forwarded  part  of  his  original  material. 
I have  only  the  head  (Figs.  3-3Z>,  Plate  xvi),  and  hence  can  give  no 
statements  in  regard  to  the  anatomy  of  the  segments. 

DIAGNOSIS. 

It  is  impossible  to  give  a satisfactory  diagnosis  of  this  form,  hence  I 
can  not  as  yet  look  ujion  it  as  a well-estabhshed  species. 

Type  vdth  Prof.  Moniez.  One  scolex  in  j)rivate  collection  of  0.  W. 
Stiles,  Washington,  D.  0.  C.  w.  s. 

(15)  * Taenia  Vogti  Moniez,  1879. 

Si/nonyniy. — Twnia  Vogti,  Mouiez,  1879;  Anojyloccphala  Vogti  Moniez,  1891. 

Host. — Sbeep  (Moniez). 

Geographical  distribution. — France  (at  Lille,  Moniez). 


Type  specimen  is  lost. 
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LITERATURE. 

(1)  Moniez,  Note  snr  denx  especes  nouvelles  cle  Tanias  inerrnes  ( T.  Voqti  et  T. 

Benedcni) ; Bulletin  scientifKiue  du  Uepartnient  du  Nord,  1878,  ii,  pp.  163-164. 

(2)  Railliet.  Elements,  etc.,  1886,  p.  261. 

(3)  Neumann.  Traite,  etc.,  1st  ed.,  1888,  p.  383. 

(4) . Observations  sur  les  Tdnias  du  Mouton;  Comp.  rend.  d.  1.  Soc.  d’Hist 

Nat.  d.  Toulouse,  1801;  18  Mars. 

(5)  Moniez.  Notes  sur  les  Helmintlies ; Rev.  Biol,  du  Nord,  1891. 

(6)  R.  Blanchard.  Notices  belminthologiques,  2 ser. ; M6m.  d.  1.  Soc.  Zool.  d.  France, 

1891,  p.  447,  footnote. 

(7)  Neumann.  Trait6,  2 ed.,  p.  408; — Engl.  Transl.,  p.  419. 

HISTORICAL  REVIEW. 

Moniez  found  a strobila  IJ  feet  long  in  a sheep,  and  gave  the  follow- 
ing description  (1)  of  it:  Head  unknown;  color  of  strobila,  white;  the 
young  segments  remain  very  narrow  for  a considerable  distance  of  the 
total  length;  the  largest  segments  measure  2.5““  broad  by  5““  long, 
and  contain  eggs  with  the  pyriform  body;  they  are  very  flat;  the- 
muscles  are  better  developed  than  in  the  other  species,  and  are  not 
grouped.  It  is  very  rare,  having  been  found  but  once. 

Eailliet  (2)  and  Neumann  (3)  take  their  diagnoses  from  Moniez.  In 
(4)  Neumann  adds  nothing  to  the  above  in  his  text,  but  in  the  analytical 
table  he  gives  T.  Vogti  as  having  but  a single  genital  pore  to  each  seg- 
ment. In  Moniez’s  paper,  however,  I do  not  find  any  authority  for  this 
statement. 

Moniez  (5)  then  places  this  species  in  his  analjdical  table  as  Anoplo- 
cephala  Vogti,  under  the  line  Un  seiil  pore  genital  par  anneau.’^  This, 
however,  is  too  indefinite,  as  the  genus  Anoplocepliala  in  Blanchard’s 
classification  has  unilateral  pores. 

Blanchard  (6)  calls  attention  to  this  last  point,  and  states  that  this 
species  is  more  closely  allied  to  the  genus  Bertia,  since  the  pores  are 
irregularly  alternate.  I have  been  unable  to  obtain  any  specimens  of 
this  species. 

CONCLUSIONS. 

From  this  review  it  is  seen  that  the  T.  Vogti  is  not  sufficiently  well 
known  to  be  accejited  as  a true  species.  There  is  considerable  doubt 
as  to  the  genital  pores,  and  our  experience  with  Th.  Giardi  has 
taught  us  that  great  difference  of  opinion  may  arise  in  such  a case,  and 
that  the  pores  alone  are  no  criterion  in  the  generic  determination. 
Furthermore,  the  fact  that  the  segments  are  longer  than  broad  is  by 
itself,  unassociated  with  other  characters,  of  little  value,  for  we  find 
that  several  species  sometimes  show  this  character. 

In  Hassall’s  collection  is  found  a worm  from  sheep,  the  ripe  segments 
of  which  agree  in  breadth  with  Moniez’s  description  of  T.  Vogti,  but  the 
genital  pores  are  distinctly  double.  In  external  appearance  (Plato 
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XVI,  Figs  l-2h)  tlie  Avorin  is  totally  ditTcrciit  from  any  tapeworm 
Ave  have  ever  seen.  While  somewhat  inclined  to  believe  that  this  repre- 
sents a new  species — incase  it  is  not  identical  Avith  T.  Yogti — I refrain 
from  describing  it  as  such,  since  the  material  is  so  poorly  preserved 
that  the  internal  organs  Avill  not  stain.  I am  unable  on  this  account 
to  give  any  description  of  the  internal  anatomy,  except  that  the  vas 
deferens  is  very  much  convoluted,  and  that  the  uteri  are  present 
Avhich  resemble  those  of  Moniezia.  The  time  is  passed  Avhen  an  author- 
ing justified  in  describing  a tapcAvorm  as  a ucav  species  unless  he  can 
give  a recognizable  diagnosis.  C.  w.  s. 

(16)  ^Taenia  crucigera  Nitzscli  and  Giebel,  1866. 

Host. — Capreohfs  caprea. 

Geographical  distribution. — Germany,  found  but  once,  by  Nitzsch. 

LITERATURE. 

Giebel,  C.  Die  im  zoologiscben  Museum  der  Universitiit  Halle  aufgestellten 
Eingeweidewurmer  nebst  Beobachtungen  iiber  dieselben ; Zeitschrift  fur  die  ge- 
sammten  Naturwissenchaften,  1866,  xxviii,  p.  259. 

Giebel  describes  a species  of  tapeworm  collected  by  Nitzsch  from 
Capreolus  caprea.  His  diagnosis  and  description  are  as  follows: 

T.  eapite  obtuso  obverse  pyramidali  tetragona  collo  brevi;  articulis  anticis  tenu- 
issimis,  insequentibus  latequadratis,  ultimis  subquadratis  margine  laterali  arcuatis 
posteriori  vix  incumbentibus;  vulvis  oppositis. 

‘MmMarz  zwei  Exemplare  von  je  3 imd  11  Fuss  Liinge,  letztes  noeb  ohne  abgebende 
Proglottiden.  Der  Kopf  its  umgekebrt  kegelformig  oder  pyramidal,  liinten  am  breit- 
esten  und  fast  wie  abgescbnitteu,  mit  vier  liocbrandigen  melir  nacb  vorn  als  zur 
Seite  gerieliteteu  Sauguapfen,  die  von  vorn  geselien  liinglicb  viereckig,  gleiclisam  mit 
eingediicktem  Kreuz  bezeiclmet  sind.  Der  Halstheil  bat  balbe  Kopfbreite  und 
etwa  die  seek  bis  siebenfacbe  Kopdiinge.  Von  ibm  nimmt  der  Leib  ganz  allmablig 
an  Breite  zu  bis  zum  Ende,  wo  er  vier  Linien  Breite  misst.  Die  ersten  Glieder 
gleicben  bloss  sehr  feinen  Runzeln,  werden  danii  allmablig  liinger,  anfang  dann 
zuletz  f ibrer  Breite  lang,  gestreckt  viereckig,  am  bintern  Rande  nur  sebr 
Avenig  breiter  wie  am  vordern.  Der  Seitenrand  der  vordern  Glieder  in  3 bis  4 Zoll 
Entfernung  vom  Kopfe  ersebeint  durcb  zwei  Hervorragungen  gekerbt,  deren  vor- 
dere  die  Genitalwarze,  die  bintere  die  bervorstebende  Hinterecke  ist.  Erste  bildet 
ein  sebr  breites  kurzes  aufsitzendes  Knopfeben  mit  deutlicber  OefFnung.  Weiter 
nacb  binten  wird  die  Gescblecbtspapille  scbwiicber,  sebon  in  der  Leibesmitte  ist  sie 
ganz  scbwacb  und  in  dem  letzten  Leibesdrittel  feblt  sie  ganz.  Der  Hinterrand  jedes 
Gliedes  liegt  bier  nur  ganz  kurz'  und  unbedeutend  auf  dem  Vorderrande  des  fol- 
gendeu  auf,  bei  der  niicbst  verwaudten  T.  expansa  iiberragt  jener  sebr  betracblicb. 
Nabedes  Seitenrandes  der  Glieder  maebt  sieb  der  Seitenkanal  als  dunklerStreif  sebr 
bemerklicb,  nur  in  den  ersten  Gliedern  niebt  erkennbar.  Die  letzten  Glieder  sind 
ganz  mit  grossen  reifen  Eiern  gefiillt,  welcbe  kiiseformig  gestaltet  also  in  den 
breiten  Seiten  kreisrund,  vom  Rande  geseben  liinglicb  sind.  Die  Untersebiede  dieser 
Art  von  der  sebr  iibulicben  vorigen  sind  folgende:  Die  Saugnape  steben  sebr  nacb 
vorn  und  sind  robriger;  der  Halstbeil  ist  deutlicber  und  liinger,  die  binteren  Glieder 
in  Verliiiltniss  ibrer  Briete  weit  liinger;  der  Hinterrand  der  Glieder  wenig  oder 
gar  niebt  iiberragend ; die  Gescblecbtspapille  knopfformig,  die  Eier  kiiseformig,  niebt 
koniseb.  ” 


^ Type  specimen  is  lost. 
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From  the  above  it  is  very  probable  that  this  species  belongs  to  the 
genus  Moniezia^  although,  without  the  internal  anatomy,  even  this 
point  is  uncertain. 

Dr.  Brandes,  in  reply  to  a letter,  has  written  that  the  tyi3e  specimen 
has,  unfortunately,  been  lost  or  destroyed.  It  would  be  too  uncertain 
to  determine  a worm  by  the  above  description  without  the  original 
material  at  hand,  so  that  it  will  probably  be  better  to  ignore  this  spe- 
cific name  and  diagnosis  entirely.  c.  w.  s. 

(17)  Taenia  capreoli  Viborg,  1795  and  (18)  Taenia  caprae  End.,  1810. 

These  two  species  should  evidently  be  entirely  ignored,  for  the  descrip- 
tions given  are  not  sufficient  to  establish  them  as  true  species,  and  the 
types  can  not  be  found.  The  following  remarks  in  regard  to  them 
are  quoted  from  Kudolphf  s Historia  IS^aturalis  (pp.  200-201).  The  forms 
have  been  referred  to  by  several  authors  since  Eudolphf s time,  but  no 
one  seems  inclined  to  accept  the  species  or  able  to  give  any  anatomical 
details  in  regard  to  them. 

83.  T^nia  capreoli. — Viborg  ind.  Mns.  Vet.  Hafn.,  p.  238.  n.  87.  b.  Tjenia  capreoli. 

Tcenia  ovina  {expansa  yi.2,)  cl.  viro  n.  87.  a.  dicitur,  unde  capreoli  vermem  buic 

affinem  esse,  eo  magis  colliginms,  quo  major  inter  expansam  (ovis),  denticulatum 
(bovis)  et  inseqiientem  (caprae)  affinitas  observetur. 

84.  T^nia  capr^. — Hob. — In  Caprae  JSirci  intestine  ileo  specimina  plurima,  mortua, 
Augusto  mense  reperi. 

Fraginenta  tri-  vel  quinqnepollicaria;  quorum  alia  minora  articulis  linea  angust- 
loribus,  brevissimis,  angulis  laterlibus  acutiusculis,  alia  majora  articulis  duas  tresvo 
lineas  latis,  vix  lineain  longis.  Isti  crassiusculi  margiuibus  lateralibus  crenulatis, 
foramine  utrinque  medio  sive  opposite  indistincto,  angulis  rotimdatis,  margine 
postico  plicatiilo,  substantia  molli,  lineis  transversis  undulatis. 

Ohs.  1. — Taenia  baec  inter  expansam  n.  2.  et  denticulatam  n.  3.  quas  coiiferas,  media 
videtur,  capite  tamen  non  vise,  de  eadem  judicare  nequeo. 

Ohs.  2. — Ne  cum  Taenia  cajirtea  Abilgaardii,  caprina  Gmelini  et  Zederi  confimdas, 
haec  emm  Taenia  non  est,  et  sub  Polystomatis  denticulati  nomine  supra  descripta 
sistitur.  , c.  w.  s. 

(See  also  addenda,  p.  101.) 


PART  V. 


LIFE  HISTORY. 

Megnin  pnblislied  an  article  in  wliicli  he  set  forth  the  theory  that  cer- 
tain cestodes  conld  develop  without  a change  of  host.  Moniez  and 
others  combatted  .this  idea,  while  Perroncito  suggested  that  some 
insect  might  possibly  play  the  role  of  intermediate  host  for  forms  like 
Moniezia  eximnsa.  McMnrrich  was  inclined  to  look  ui^on  MeJopliagvs 
oviniis  as  the  intermediate  host  of  Moniezia  cxpansa.  Leuckart  has 
suggested  that  some  snail  might  act  as  the  intermediate  host.  Curtice 
then  supported  the  direct  infection  theory  again. 

Hutchinson,  in  rather  an  undecided  amateurish  article,  suggests  that 
it  is  possible  that  caterpillars,  slugs,  earthworms,  lice,  etc.,  may  be 
intermediate  hosts  for  T.  expansa,  which  he  ‘^believes’’  is  the  tapeworm 
found  in  sheep  and  ruminants. 

For  over  a year  a st  we  have  been  conductiug  ex|:)erimeiits  in  this 
line,  but  ui)  to  date  oidy  negative  results  can  be  reported.  Experi- 
ments to  infect  sheep  directly  by  feeding  eggs  to  them  have  been 
totally  negative.  Exi)erimeiits  to  infect  Melopliacius  ovinus,  numerous 
ooprophagous  insects,  and  earthworms,  have  also  been  negative.  It  is 
the  intention  to  continue  these  exi^eriments,  especially  those  with 
earthworms,  this  coming  spring  upon  a much  larger  scale,  and  we  hope 
later  to  report  some  positive  results.  From  experiments  thus  far, 
however,  we  feel  confident  that  cattle,  etc.,  can  not  become  infested 
with  tapeworms  by  swallowing  the  eggs,  as  Curtice  still  contends,  and 
it  is  believed  that  some  insect,  worm,  or  snail  will  be  found  to  contain 
the  larval  stage.  c.  w.  s. 
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PAKT  VI. 


CONCLUSIONS. 

In  tlie  foregoing  studies  the  following  conclusions  have  been  reached: 

(1)  Descriptions  of  cestodes  based  upon  external  form  alone,  unas- 
sociated  with  internal  anatomy,  are  of  little  A^alue.  (See  also  p.  84,  99.) 

(2)  In  the  case  of  those  forms  of  Avhich  the  original  type  specimens  can 
be  obtained,  we  may  be  able  to  recognize  the  species,  but  in  most  of  the 
cases  of  which  the  types  have  been  lost,  the  determination  of  the  species 
is  extremely  uncertain.  We  shall  hence  be  obliged  to  ignore  a great 
number  of  forms  which  have  been  described  as  species 

(3)  The  present  genus  Twnia,  as  generally  accepted  by  authors,  con- 
tains forms  which  must  be  restudied  and  arranged  in  several  sub-fami- 
lies and  a number  of  genera. 

(4)  This  revision  must  be  based  upon  internal  anatomy. 

(5)  In  the  adult  cestodes  of  cattle  and  slieei)  three  genera  Moniezia 
It.  Bl.,  Thysanosoma  Dies.,  and  Stilesia  Bail.,  are  recognized. 

(0)  For  a summary  of  the  genus  Moniczia,  see  p.  51 ; for  Thysanosoma^ 
p.  70  5 for  /Stilesia,  p.  82. 

(7)  The  following  table  will  aid  in  determining  the  various  species  of 
these  genera: 

' Uterus  double;  genital  pores  double;  eggs  witb  well  de- 
veloped pyriform  a]>paratus Moniezia  K.  19.2 

Uterus  single,  transverse,  witb  ascon-spore  like  eggs-sacs; 
genital  pores  double  or  irregularly  alternate;  borns 

^ of  tbe  pyriform  apparatus  not  developed Thysanosoma  Dies.  10 

Uterus  single  or  double  and  witbout  ascon-spore  like 
egg-sacs;  genital  pores  irregularly  alternate;  ('ggs 
witb  a single  sbell ; strobila.  narrow;  testicles  absent 


frommedia.il  jioi  tion  of  median  Held Sth.esia  Pail.  11 

Species  imiuircnda} 0,  12 

f Moniezia.  For  generic  diagnosis,  see  p.  54. 

2 I Interproglottidal  glands  absent 3 

Interproglottidal  glands  ])rescnt 4 

^ J Genital  pore  in  anterior  balf  of  lateral  margin M.  aU/a,  ]).  51 

I Genital  pore  in  posterior  balf  of  lateral  margin M.  (lenlirulaia,  ]i.  40 

r Inti^rjiroglottidal  glands  linear,  not  grouped  around  blind 

4 ^ sacs „ 5 

f Interjiroglottidal  glands  grouped  around  blind  sacs 7 

88 


6 

6 

7 

8 

9 

10 

11 

12 

ge 

si'. 

fo 

p.n 


89 


Tntcrproglottiflal  cjlands  very  x>i‘f>niiiieiit  and  quite  long 
(broad  in  reference  to  the  segment);  liead  not  very 
distinctly  lobed;  opening  of  suckers  slightly  elon- 
gated; segments  attain  20-26‘“'"  in  breadth M.  planisshnaf  p.  22 

Interi)roglottidal  glands  short  and  not  prominent 6 

Head  ycry  distinctly  lobed  and  sharply  separated  from 
neck;  opening  of  sucker  round;  neck  nearly  as  broad 

as  head;  segments  attain  10-12"''"  in  breadth M.  Benedeni,  p.  25 

Lobin<r  of  head  less  distinct ; head  not  so  sharply  sepa- 
rated from  neck;  neck  filiform ; segments  attain  8""" 

in  breadth;  thinner  than  foregoing  species M.  Nciimanni,  p.  26 

Testicles  generally  in  form  of  two  triangles;  space  fre- 
quently left  between  the  uteri  in  the  median  line; 
head  pyriform,  almost  square  when  viewed  en  face; 
segments  attain  6"""  in  breadth;  end  segments  occa- 


sionally as  long  as  broad Jf.  irigonopliora,  p.  42 

Testicles  generally  in  form  of  a quadrangle;  no  space  be- 
tween the  fullj’  develojDed  uteri ; end  segments  never 

as  long  as  broad 8 

Head  oblong  when  viewed  enface;  not  lobed;  suckers 
not  distinctly  raised;  entire  strobila  thin ; segments 

attain  9 mm.  in  breadth;  end  segments  narrower  ... M.  ol)lou(jiceps,p.  36 

Head  more  or  less  distinctly  lobed;  nearly  square  when 


viewed  en  face]  suckers  raised;  openings  decidedly 
elongated ; strobila  often  quite  thick ; posterior  por- 
tion frequently  of  an  orange  color;  segments  attain 
16  mm.,  perhaps  more,  in  breadth ; end  segments  show 

a tendency  to  break  off  1 — 3 at  a time If.  exjmnsa,  p.  34 

Neck  absent;  head  large,  decidedly  lobed;  openings  of 


suckers  round ; segments  attain  8 mm.  in  breadth — sp. 

inq M.  nullicollis, -p.  83. 

Tiiysanosoma. — For  generic  diagnosis,  see  p.  70 
Head  very  large  (1.5  mm);  square;  lobed;  testicles  in 
median  field;  posterior  flap  of  segments  fimbriate; 

genital  pores  double Th.  acUnioides,  p.  58 

Head  small ; testicles  in  lateral  fields ; x^osterior  llax)  not 
fimbriate;  genital  x)ores  irregularly  alternate  (rarely 

double) Th.  Giardi,  p.  69 

Stilesia. — See  p.  82. 

Median  portion  of  median  field  occupied  by  a transverse 

uterus;  ‘^head  2 mm.  in  diameter’’ S.  ccniriimnctaia,  p.  81. 

Median  portion  of  median  field  trans]iarent;  two  lateral 
uteri  in  each  segment;  “head  less  than  1 mm.  in  dia- 
meter”  S.  glohipunciata.  p.  79. 

Segments  2 mm.  broad  by  5 mm.  long,  sp.  inq T.  Vogti,  p.  83. 

End  segments  8 mm.  broad,  sp.  inq T.  cnicigera,  p.  85. 


8)  For  Tcmia  marmotw  we  shall  be  compelled  to  recognize  a new 
ms  (p.  71). 

9)  Eiebm’s  species  Dign/lidhim  LencMrti,  1).  pectinatum  and  D.  latls- 
iim  can  not  remain  in  the  genus  Dipylidium^  established  by  Leuckart 
Tcenia  cncumerina.  It  may  be  found  upon  further  study  that  they 
i be  placed  in  the  genus  with  T.  marmotce. 


C.  w.  s. 


PART  VII. 


COMPENDIUM  OF  SPECIES  ARRANGED  ACCORDING 
TO  THEIR  HOSTS. 

I liave  personally  examined  those  forms  marked  with  an  asterisk 
(*)  under  the  various  hosts,  and  can  hence  guarantee  that  these  species 
occur  in  the  animals  cited.  The  other  cases  mentioned  are  compiled. 
Forms  given  as  M.  expansa,  but  not  starred,  should  be  reexamined  to 
establish  their  specific  identity. 

The  nomenclature  of  the  hosts  here  adopted  is  mainly  that  of  Flower 
and  Lydecker’s  Mammals,  Living  and  Extinct,  1891.  In  the  case  of  the 
Cervidce,  Sir  Victor  Brooke’s  Monograph  (Proc.  Zool.  Soc.,  London, 
1878  pp.  883-928)  of  this  family  has  been  followed: 

Antilope  dorcas  Pallas.  See  Gazella  dorcas. 

Antilope  rupicapra  Erxl.  See  Rupicapra  tragus. 

Bos  iNDicus.  Zebu. 

Moniezia  expansa  (R.)  R.  BL,  reported  as  Tcenia  expansa* 

Bos  TAURUS  L.  Domestic  cattle. 

* Moniezia  alha,  (Per.)  R.  Bl. 

* Moniezia  Benedeni  (M.)  R.  Bl. 

* Moniezia  denticulata  (R.)  R.  Bl. 

* Moniezia  expansa  (R.)  R.  Bl. 

^ Moniezia  planissima  S,  & H. 

Thysanosoma  Giardi  (Riv).  S.  (Seep.  59.)  Found  by  Perroncito;  determined 
by  Rivolta. 

Slilesia  ccntripunctata.  (See  p.  79.) 

Stilesia  glolyipunctata.  (See  p.  73.) 

Capra  hircus  L.  Goat. 

Moniezia  expansa  (R.)  R.  Bl.,  reported  as  Twnia  expansa. 

Tcenia  caprce  R.  sp.  dub.  . 

Capra  hispanica  Grasl.  See  Capra  pyrenaica. 

Capra  pyrenaica  Scbinz.  {Capra  hispanica.)  Spaiiisli  Ibex. 

Moniezia  expansa  (R.)  R.  Bl.,  reported  as  Tcenia  expansa. 

Capreolus  caprea.  {Cervus  capreolus.)  Roe  or  Roe  deer. 

Moniezia  expansa  (R.)  R.  Bl.,  reported  as  Tcenia  expansa. 

Tcenia  crucigera  Nitzsch,  sp.  dub. 

Cariacus  (Blastocerus)  campestris.  {Cervus  campestris.)  Pampas  Doer. 

Moniezia  expansa,  reported  as  Twnia  expansa. 

Cariacus  (Blastocerus)  paludosus.  {Cervus pahidosus.) 

Thysanosoma  actinioides  Dies. 

Cariacus  (Coassus)  namri.  {Cervus  namhi.) 

Moniezia  expansa  (R.)  R.  Bl.,  reported  as  Tcenia  expansa. 

Thysanosoma  actinioides  Dies. 
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Cariacus  (Coassus)  RUFUS.  (Cerrus  rufiis.)  Brocket. 

Moniczia  expansa  (K.)  R.  Bl.,  reported  as  2'wnia  expansa.  (See  Diesing.) 
Thysaiiosoma  actiniokles  Dios. 

Cariacus  (Coassus)  simplicicornis.  ( Cervus  simplicicornis.) 

Tkysanosoma  acilnioides  Dies. ; found  by  Nattcrcr. 

Cariacus  (Coassus)  sp.  f 

*Moniezia  ohlmif/iceps  S.  & H. 

Cervus  campcstris.  See  Cariacus  (Blastocerus)  campestris. 

Cervus  capreolus.  See  Capreolus  caprea. 

Cervus  dichotomus.  See  Cariacus  paluoosus. 

Cervus  nambi.  See  (.ariacus  nambi. 

Cervus  paJudosus.  See  Cariacus  paluoosus. 

Cervus  rufus  Cuv.  See  Cariacus  (Coassus)  rufus. 

Cervus  simplicicornis.  See  Cariacus  simplicicornis. 

Gazella  DORCAS.  (Antilopc  dorcas.)  Gazelle. 

*Moniezia  expansa  (R.)  R.  BL,  one  of  Rudolx^bi’s  original  sxiecimcns. 
OviBOS  MOSCHATUS  (Zimm).  Musk  ox. 

Moniezia  expansa  (R.)  R.  Bl. 

OviS  ARIES  L.  Domestic  sheep. 

* Moniezia  alba  (P.)  R.  Bl. 

* Moniezia  Benedeni  (M.)  R.  Bl. 

^Moniezia  expansa  (R.)  R.  Bl. 

* Moniezia  Neunianni  Moniez, 

^Moniezia  nullicollis,  Moniez,  sj).  dnb. 

* Moniezia  planissima  S.  & H. 

* Moniezia  trigonophora  S.  & H.  ' 

^Thysanosonia  actinioides  Dies. 

* Thysanosonia  Giardi  (Riv.)  S. 

*Stilesia  ceniripunctata  (Riv.)  Rail.  * 

*SiUesia  globipunciafa  (Riv.)  Rail. 

Rupicapra  TRACxUS  Gray.  (Antilopc  rupicapra.)  Chamois  or  Gemse. 
Moniezia  expansa  (R.)  R.  BL,  reported  as  Tamia  expansa. 


C.  W.  s. 


PART  VIII. 


BIBLIOGRAPHY  OF  ADULT  CESTODES  OF  CATTLE 

AND  SHEEP. 

We  have  not  been  able  to  find  the  articles  the  numbers  of  which  are 
inclosed  in  brackets,  thus  [ ] : 

1.  D’Arboval,  L.  H.  J.  Helmintlies ; Dictionnaire  de  M^d^cine  de  Chirurgie  et 

d’Hygidne  Veterinaires,  par.  A.  Zundel.  Paris,  1875,  pp.  111-159. 

(T.  expansa,  p.  150;  T.  dentieulata,  p.  151.) 

2.  Baillet.  Histoire  Natiirelle  des  Helniiuthes  des  princix^aiix  mammifferes  domes- 

tiques.  Paris,  1866.  <"Extr.  d.  Nouv.  Diet.  d.  M6d.,  d.  Cliir.  et  d’Hyg.  v^t.) 
{T.  expansa,  p.  161;  T.  dentieulata,  p.  161;  T.  capree,  p.  162.) 

[3]  Batsch,  a.  J.  G.  C.  Naturgeschiclite  der  Baudwiirmgattung  iiberhaupt  nnd 
ihrer  Arten  insbesondere,  nacb  den  neuern  Beobaebtungen  in  eineni  syste- 
matiseben  Ansznge.  Halle.  1786. 

4.  Blanchard,  Eaphael.  SurlesHelmiutbes  des  primates  antbropoides;  M6moires 

de  la  Soci6t<S  Zool.  de  France,  1891. 

Videp.  187,  footnote;  {Moniezia  mentioned  as  a new  genus). 

5.  . Notices  Helmintbologiques.  (Deuxi6me  s6rie.)  7.  Cestodes  dii  gronpe 

des  Anoplocepbalinse,  p.  443;  M6moires  de  la  Soci6te  Zoologiqiie  de  France 
1891. 

(pp.  444-446.  Generic  diagnosis  of  Moniezia:  (1)  Moniezia  alha,  (2)  M. 
Benedeni,  (3)  M.  dentieulata,  (4)  M.  expanza,  (9)  M.  Neumanni,  (10)  M.  nulU- 
colHs.  T.  ovilla,  T.  fimbriata.) 

[G.]  Bloch,  M.  E.  Abbaudlnng  von  der  Erzengimg  der  Eingeweidewiirmer  iind  den 
Mitteln  wider  dieselbeu.  Berlin,  1782.  4°,  10  taf. 

6a.  . Traits  de  la  g6n4ration  des  vers  des  intestius  et  des  Vermifuges.  Stras- 

bourg, 1788. 

{Taenia  vasis  nutriciis  distinctis,  pp.  16-17,  v,  1-5.) 

[7]  Camper.  Besebiift.  Berlin  Naturf.  Frenude  iv,  1779.  39  T.  dentieulata. 

8.  Carlisle,  Anthony.  On  tbe  structure  and  occurrence  of  Tjcnim ; Transactions 
of  tbe  Linnman  Society  (Lond.,  1793),  ii,  tab.  xxv,  f.  15,  16. 

[T.  ovina=T.  expansa,  after  Rudolpbi]. 

[9]  Chabert.  Trait6  des  Maladies  Vennineuse,  p.  120,  pro  parte. 

\ Tamia  ruhand=2\  dentieulata,  after  Dies.] 

10.  C(UiBOLD,  T.  S.  Parasites;  a treatise  on  tlie  eiitozoa  of  man  and  animals.  Lon- 

don, 1879.  Vide  j).  332. 

(Mentions  T.  expansa  and  T.  dentieulata;  T.  capree  and  T.  fimhriata  as 
doubtful  species. ) 

11.  . Tbe  Internal  Parasites  of  our  Domesticated  Animals.  London,  1873. 

{T.  expansa,  pp.  20-22;  T.  dentieulata,  p.  22.) 

12.  Creplin,  F.  C.  H.  Endozoologiscbe  Beitriigerl.  liber  'Taenia  dentieulata  End. 

und  'T.  expansa  End.;  Weigemann’s  Arebiv  fur  Naturgesebiebte  Jarg.  viii, 
1842.  1,  pp.  315-327. 

13.  Curtice,  C.  Tapeworm  disease  of  tbe  sbeep  of  tlie  western  plains;  Annual 

Eeport  of  tlie  Bureau  of  Animal  Indiustry.  Wasbington,  D.  C.,  1887-’88,  pp. 
167-184,  pi.  i-ii,  T.  fimhriata.  Review  by  M.  Braun  in  Centralblatt  1.  Bac- 
teriologie  und  Parasitenkunde,  1890,  viii,  p.  732. 
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. The  Animal  Parasites  of  Slieep.  Special  Report  of  the  Bureau  of  Animal 
Industry,  IJ.  S.  Department  of  Agriculture.  Washington,  1).  C.,  1890. 

{Tcenia  ji.  89;  2\  licnedeni,  89;  T.  centripunctata,  p.  89;  T.  fimhri- 
ata,  pp.  89-112,  pis.  xii  and  xiii;  2\  Giardi,  p.  89;  T.  ylobipiuiciata,  p.  89; 
T.  ovilla,  p.  89;  T.  ovipunclata,  p.  89;  T.  Vogti,  p.  89;  T.  expanm,  pp.  113- 
120,  pis.  xiv  and  xv.) 

15. . Parasites,  being  a list  of  those  infesting  the  domesticated  animals  and 

man  in  the  United  States;  .Journal  of  Comparative  Medicine  and  Veterinary 
Archives,  1892,  pp.  223-230. 

(T.  expansa,  pp.  225,227;  T.  denticnlata,  p.  227,  is  not  T.  denticulata,  C. 
W.  S.) 

10.  Davaine,  C.  Traits  des  entozoaires  et  des  maladies  vermineuse.  Paris,  1877. 

(P.  liii  and  p.  235  Tcenia  expansa  Rud.  and  T.  denticulata  Rud.) 

[17]  2.  Deutsche  Nordpolarfahrt  I.  2.  Abtlieilung,  1874,  p.  080. 

(Tcenia  expansa.) 

18.  Dewitz,  Joh.  Die  Eingeweidewiirmer  der  Haussaugethicre.  Berlin,  1892. 

(Tcenia  expansa  Rud.,  p.  77-81,  figs.  51  and  52.) 

19.  Diesing,  K.  M. — Tropisurus  und  Thysanosoma,  zwey  neiie  Gattuugen  von  Bin- 

nenwiirmern;  Med.  Jahrb.  d.  ost.  Staat.,  n.  Folge,  vii,  105-111.  Tab.  iii 
et  an  at. 

20.  . Systema  Helmiuthum,  vol.  i.  Vindobonse,  1850. 

(T.  expansa,  ] T.  denticulata,  p.498;  T.  jimhriata,p.Q01',  Tcenia  caprce, 
p.  .552.) 

21.  . Zwanzig  Arten  von  Cephalocotyleen;  Denkschrift  d.  m.ath.  naturw. 

Classe  der  Kaiserlichen  Akademie  d.  Naturwissenchaften.  Wien,  1850. 

(T.  Jimhriata,  pp.  32-33,  taf.  v,  9-15.) 

22.  Dujardin,  F. — Histoire  Naturelle  des  Helminthes.  Paris,  1845. 

{Taenia  expansa,  p.  577;  T.  denticulata,  p.  578.) 

23.  Favilee,  Geo.  C. — Report  of  the  Veterinary  Department  of  the  Colorado  State 

Agricultural  College,  Jan.,  1885. 

{Tcenia  expansa  Rud.,  ex pa'tie=Thysanosoma  actinioides.) 

24.  Giebel,  C. — Die  im  zoolog.  Museum  der  Universitiit  Halle  aufgestellten  Einge- 

weidewiirmer nebst  Beobachtungen  iiber  dieselben ; Zeitsch.  f.  d.  gesammt. 
Naturw.,  1800. 

(p.  259,  T.  expansa  ; pp.  259-200,  T.  crucigera ; p.  205,  T.  caprce. 

25.  Gmelin. — Linn^’s  Systema  Naturae,  p.  3074;  No.  55.  1789-1790. 

{Tcenia  ovina=T.  expansa  (after  Rud.). 

20.  Goeze,  J.  a.  E. — Versuch  einer  Naturgeschichte  der  Eingeweidewiirmer  thier- 
ischer  Korper.  Leipzig,  1782,  44  taf. 

{T.  oriwa,  309,  taf.  xxv,  iii,  1-12.) 

27.  Gurlt. — Lehrbuch  der  pathologisclien  Anatomie  der  Haussiiugethiere,  1831, 
Bd.  I. 

*(p.  381,  pi.  X,  figs.  1,2,  Tcenia  expansa;  plate  x,  figs.  3,  4,  Tcenia  den- 
ticulata.) 

[28]  Hertwigs  Magazine  der  Thierlieilkuude,  iv  Jahrg.,  2 Heft. 

[29]  Havemann. — 

[30]  Humbold. — Berliner  thieriirztl  Wochenschrift,  1889. 

(T.  denticulata,  45  meters  long?!) 

31.  Hutchinson,  J. — On  Tapeworms  and  other  Parasites  in  Sheep  and  Rabbits; 

Archiv  surg.  London,  1891-92,  pp.  155-150, 172-175. 

[32]  Krabbe. — 

33.  Leukart,  R. — Bandwiirmer;  Koch’s  Encyklopiidie  der  gesammten  Thierheil 
kunde.  Wien  und  Leipzig,  1885,  pp.  301-404. 

(T.  expansa,  pp.  398-399;  T.  denticulata,  pp.  399, 400;  T.  alba,  p.  400.) 

■.  Die  Parasiten  des  Menschen,  2 Aufl.  I,  p.  353,  1879-1886. 


34. 
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35.  V.  Linstow,  O.  Compendium  der  Helminthologie,  Hanover,  1878.  Naclitrag, 
1889. 

[36.]  Mayer.  Froriep’s  Neue  Notizen,  i,  p.  107. 

{Twnia  denticulata=T.  exyansa,  after  Creplin.) 

[37.]  . Analecta  fur  vergl.  Anat.  2.  Samml.  70,  figs.  4,5  (de  organ  genit.) 

[T.  deiiLiciilata=T.  expansa,  after  Crep.  and  Dies.] 

38.  McMurrich,  J.  P.  Zoological  Report;  T.  G.  Grenside,  Veterinary  Report, 

pp.  200-203.  Ontario  School  of  Agriculture,  9th  Annual  Report,  1884  (pp. 
174-178,  7 Figs.,  T.  expansa=M.  trigonophora).  (Review  by  V.  Linstow, 
Archiv  fur  Naturgeschichte,  1888.) 

39.  Moniez,  R.  Note  sur  deux  especes  nouvelles  de  Trenias  inermes.  T.  Vogti  et  T. 

Benedeni;  Bulletin  Scientifique  du  Department  du  Nord,  1879,  s6r.  ii,  T. 
ii,  p.  163-164. 
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Several  other  references  were  found  but  we  have  been  unable  to 
trace  the  articles. 


S.  & H. 


ADDENDA. 


As  the  manuscript  of  the  preceding  pages  left  the  author’s  hands 
some  mouths  ago,  it  may  be  well  to  add  a postscuipt  covering  several 
interesting  observations  made  since  that  time.  During  tlie  ])ast  six 
months  it  has  been  possible  to  examine  a large  number  of  specimens  of 
adult  cestodes  of  cattle  and  sheep,  and  thus  to  put  the  analytical  table 
given  on  pp.88,  80  to  a very  sevei  e test.  The  parasites  examined  came 
from  the  several  sources  enumerated  below : 

(a)  Tliirty  strobilte  collected  by  Dr.  Melvin  and  assistants  at  tlie  abattoirs  of  the 
Union  Stock  Yards  of  Chicago.  These  strobilje  were  preserved  in  weak  alcohol  and 
did  not  come  into  my  hands  until  they  were  quite  macerated.  Although  disap- 
pointed at  first  because  the  material  was  not  in  better  condition,  its  examination 
has  led  to  some  very  important  and  rather  unlooked-for  results. 

(&)  A few  segments  of  Rudolphfs  original  Taenia  caprw,  kindly  forwarded  by 
Geheimrath  Karl  Miibius. 

(c)  About  100  strobilsB  of  Moniezia  frpm  cattle  and  sheep  collected  by  Dr.  Hassall 
at  the  Washington  (D.  C.l  abattoir,  and  fixed  according  to  the  method  described  on 
pp.  13,  14. 

(d)  Several  jars  of  tapeworms  from  sheep  belonging  to  the  Leidy  collection, 
University  of  Pennsylvania.  The  sx)ecimens  are  all  members  of  the  genus  Moniezia, 
but  are  very  much  macerated. 

(e)  Several  strobilse  collected  by  Dr.  Theobald  Smitli. 

(/)  About  100  strobihe  collected  by  mysell'  in  August,  from  cattle  at  the  abat- 
toirs of  Chicago,  and  preserved  according  to  the  method  described  on  n.  13. 

The  specimens  collected  by  Hassall  and  myself  were  very  readily 
determined  as  belonging  to  the  Sftecies  M.  planissima^  M.  expansa,  and 
« M.  trigonophora.  Several  strobilae  bear  a very  close  resemblance  to  i)/. 
Wemnanni,  but  I am  not  willing  at  present  to  state  definitely  that  they 
belong  to  that  sfiecies.  A study  of  the  forms  not  fixed”  before  being 
placed  in  alcohol  emphawSized  the  importance  of  not  relying  upon  exter- 
nal form  in  making  the  specific  determinations — a imint  to  which  atten- 
tion lias  already  been  drawn  in  the  text — for  it  is  the  easiest  thing  in 
the  world  to  determine  an  ilf.  expansa  as  M.planissima,  or  vice  versa.  If 
microscopic  preparations  are  made,  however,  there  is  not  the  slightest 
difficulty  in  distinguishing  the  Planissima  group  from  the  Expansa 
group.  In  many  cases,  however,  it  is  difficult  to  distinguish  ill. 
expansa  from  M.  trigonophora  by  examining  only  one  or  two  segments, 
but  the  species  are  easily  separated  by  a more  careful  study. 

The  specimens  of  Leidy’s  collection,  although  too  macerated  to  be 
determined  specifically,  could  easily  be  divided  into  the  Planissima 
group  and  the  Expa7isa  group, 
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T1k‘  results  of  the  study  confirm  tlie  jiositioii  taken  in  the  preceding 
text,  tliat  tlie  toim  of  the  interproglottidal  glands  furnishes  a basis  for 
a natural  division  into  the  Planissima  group  and  the  E.rpama  group. 

1 am  led,  however,  to  doubt  the  advisability  of  placing  very  much  stress 
u])on  tlie  size  of  the  glands  in  the  EUmisslma  group  as  a criterion  in 
determining  the  speciesj  in  several  cases  strobihe  were  found  whiidi 
agreed  with  M.  planissima  in  all  respects  except  that  the  head  was  much 
larger  and  the  linear  glands  extended  the  entire  (or  almost  the  entire) 
width  of  the  segment.  Preferring  to  be  conservative,  I have  deemed  it 
best  for  the  present  to  look  upon  these  specimens  as  the  M.  planissima 
rather  than  to  create  a new  species  for  them,  for  in  studying  parasites, 
as  well  as  other  animals,  ive  mtist  expect  to  find  individual  variation. 
This  variation  can,  for  the  present,  be  held  to  account  for  the  enormous 
size  of  the  linear  glands.  The  enormous  size  of  the  heads  in  several 
specimens  might  posslhly  be  accounted  for  by  individual  variation  and 
method  of  preservation^  for  I have  studied  tlie  live  heads  a number  of 
times,  and  find  that,  in  their  contraction,  they  can  change  in  size  to  a 
considerable  degree. 

An  interesting  fact  was  developed  in  comparing  unfixed  and  fixed 
material  with  Perroncito^s  types  of  M.  alha.^  Specimens  of  M.  i^lanis- 
sima  when  fixed  Avith  sublimate  bear  absolutely  no  resemblance  to  Per- 
roncito’s  M.  alba  (the  type  specimens  of  T.  alba  were  evidently  pre- 
served in  alcohol  without  first  being  treated  Avith  sublimate) : speci- 
mens of  M.  planissima  Avhich  have  not  been  fixed  in  sublimate,  but  ha  ax 
remained  in  weak  (50  per  cent)  alcohol  for  some  time,  differ  from  speci- 
mens Avhich  have  been  fixed  in  sublimate  to  a marked  degree.  In  fiict, 
when  1 first  examined  the- specimens  macrosco))ically  I Avas  entirely  at 
a loss  to  know  to  Avhich  species  they  might  possibly  belong.  A micro- 
sco])ic  examination  of  a number  of  slides',  hoAvevm*,  left  no  doubt  that 
they  Avere  tyi)ical  Specimens  of  M.  planissima^  and  that  any  ditference 
in  the  form  of  the  segments  or  the  genera  aj)j)e.i  ^he  stvobihe  , 

should  be  ac(?ounted  for  by  considering  f ; ddreient  th.k!'-'  us«  (i  in 
preserving  the  specimens.  Next  emne^an  interesting,  .tiid  to  in.^  iciod, 
an  imi)ortant  observation,  i.  c.,  that  a few  of  the  more  poorly  i)i‘escrved 
of  the  alcohol  s])ecimens  bore  a remarkable  macrosco])i(*  resemblance 
to  Perroncito’s  tyj)e  of  T.- Intact,  in  the  case  of  one  specimen 
the  resemblance  was  so  striking  that  when  1 compared  it  side  by  side 
with  one  of  Perroncito’s  specimens  I Avas  unable  to  tell  Avhich  Avas  the 
Italian  and  Avhich  the  American  form  Avithout  comparing  tluA  labels. 
Having  called  attention  to  this  remarkable  macroscopic,  resemblance,  it 
is  in  place  to  comi)are  the  microscopic  slides.  In  no  case  have  1 found  a 
single  slide,  in  the  many  preparations  made  from  tln  ee  of  Perroncito’s 
tyi^es,  in  Avhich  there  Avas  the  slightest  trace  oi'  interproglottidal  glands; 
on  the  other  hand,  I have  newer  iailed  to  find  these  linear  glands  in  the 
segments  of  M.  planissima  Avhicli  Avere  treatcul  Avith  sublimate;  in  the 
vast  majority  of  cases  those  non  fixed  specamens  of  American  tape- 
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worms  wliicli  did  not  belong  to  the  Expansa  group  have  possessed 
linear  interproglottidal  glands.  Most  of  these  are  undoubtedly  our  M. 
planissima;  on  the  other  specimens  1 x)refer  to  reserve  judgment  for  the 
present.  The  same  character  was  ])resent  in  French  specimens  sent 
to  me  by  Eailliet  and  Neumann.  Now,  curiously  enough,  seven  nonfixed 
fragments  of  American  forms  fail  to  show  any  signs  of  interproglottidal 
glands.  These  specimens  are  poorly  preserved,  but  not  badly  macerated ; 
under  the  microscope  they  can  not  be  distinguished  from  M.  alba,  I 
should  not  think  of  uniting  them  with  M.  planissima^  on  account  of  the 
absence  of  the  linear  interproglottidal  glands;  if  such  glands  were 
present  they  would  jirobably  have  been  brought  out  by  staining,  for 
we  have  frequently  found  these  glands  in  fragments  which  were  more 
macerated  than  those  now  under  discussion.  If  pressed  to  a determi- 
nation of  these  fragments,  I should  accordingly  label  them  .Jf.  alha^ 
although  rather  unwillingly,  because  they  are  only  fragments  and  are 
the  only  specimens  of  M.  alba  ( % ) ever  collected  in  America. 

I might  add,  further,  that  two  of  Perroncito’s  types  agree  perfectly 
with  each  other  when  examined  macroscopically,  while  the  third,  as 
well  as  Neumann’s  specimens,  would  i)robably  not  be  united  with  M.  alba 
by  any  worker  except  after  a careful  microscoj^ic  study. 

To  recapitulate,  in  a few  words,  we  may  conclude  that — 

(1)  Specimens  of  a species  iixed  in  sublimate  may  differ  so  in  macro- 
scopic appearance  from  specimens  of  the  same  species  sinij)ly  preserved 
in  alcohol  that  scarcely  any  helminthologist  would  hesitate  to  recog- 
nize them  as  belonging  to  different  species. 

By  using  different  methods  of  ]u*eservation  and  different  degrees  of 
maceration  it  has  been  found  jiossible  to  bring  about  such  a variation 
in  external  form  of  different  sj>ecimens  of  M.  planissima  and  M.  expansa, 
or  of  different  portions  of  the  strobilaof  a single  specimen  that  almost 
any  species  (if  established  on  external  form  alone)  can  be  made  to  order. 

(2)  It  is  entirely  unsafe  to  determine  a given  specimen  of  Moniezia 
as  M.  planissima^  M.  expansa,  or  in  fact  as  almost  any  other  siiecies 
without  first  examining  several  stained  segments.  Segments  with 
well-developed  testicles  and  ovaries  are  the  best  for  this  purpose. 

(3)  As  specimens  macerate,  the  linear  inteiqiroglottidal  glands  of  M, 
planissima  stain  less  distinctly. 

(4)  In  Perroncito’s  type  of  M.  alba  there  is  no  trace  of  any  inter- 
proglottidal glands;  these  specimens  were  evidently  not  fixed  in  sub- 
limate before  being  jilaced  in  alcohol,  but  they  are  not  badly  mace- 
rated. 

(5)  One  specimen  of  an  undoubted  ilf.  planissima  resembles  one 
S]iecimen  of  Perroncito’s  tyj)e  so  very  closely  (macroscopically)  that  no 
zoologist  would  hesitate  to  pronounce  the  two  specifically  identical,  were 
it  not  that  linear  glands  are  present  in  the  former  and  absent  in  the 
latter. 
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(6)  The  sx)ecimeii  of  M.  alba  referred  to  (5)  bears  no  macroscopic 
resemblance  to  Perroncito’s  other  two  types,  nor  to  his  figures  of  this 
species,  but  on  account  of  tlie  absence  of  tlie  glands  it  must  be  united 
with  M.  alba. 

Upon  readiugthe  above,  someof  my  European  colleagues  will  undoubt- 
edly conclude  that  M.  planissima  and  M.  alba  are  specilically  identical, 
that  the  absence  of  the  linear  gland  is  to  be  accounted  for  by  maceration, 
and  that  we  have  been  too  hasty  in  creating  M.  plamssima  as  a new 
species.  Such  a conclusion  would,  however,  be  entirely  unjustified 
unless  the  i^erson  based  his  opinion  on  a careful  study  of  the  types  and 
a large  series  of  typical  specimens.  If  anyone  is  able  to  find  linear 
interproglot tidal  glands  in  Perroncito’s  tyjies  and  to  prove  that  Perron- 
cito’s  types  contain  but  one  species,  then  he  would  be  perfectly  justified 
in  uniting  M,  planismna  and  M.  alba  as  one  species,  and  no  one  would 
be  more  willing  to  accept  his  results  than  Hassall  and  myself.  1 have 
not  been  able  to  find  these  glands  in  M.  alba^  but  have  found  them  in 
every  specimen  of  tapeworm  of  the  genus  Moniezia  except  those  of  the 
Expansa  group,  the  few  segments  of  M.  dentienlafa  now  at  my  disjiosal, 
in  Perroncito’s  and  Neumann’s  specimens  of  M.  alba,  and  the  few  frag- 
ments mentioned  above  as  Tlf.  alba  ( ?). 

This  Bureau  has  already  sent  to  a number  of  zoologists  typical  s^ieci- 
mens  (stained  slides  and  alcohol  sxiecimens)  of  the  forms  described  in 
this  pajier,  and  it  can  safely  be  left  to  European  specialists  to  decide 
whether  we  were  justified  in  creating  the  species  M.  planissima,  and  it 
is  needless  to  add  that  the  Bureau  ty^ies  and  xireparations  are  always  at 
the  disposal  of  specialists  in  helminthology.  I feel  that  we  have  solved 
the  question  of  the  classification  of  this  genus  so  far  as  it  ai)X)lies  to  the 
American  forms  and  to  the  limited  amount  of  European  specimens  at 
our  disposal.  If  we  have  made  any  errors  in  judging  the  European 
forms  they  can  best  be  corrected  by  our  European  colleagues.  Looking 
to  the  possibility  of  an  European  revision  of  this  genus  in  the  future  I 
should  like  to  call  ])articular  attention  to  the  following  points: 

(1)  Are  the  scarcely  visible  linear  glands  in  M.  Bencdeni,  mentioned 
in  this  paper,  in  reality  interx)roglottidal  glands  or  have  I In^e  mis- 
taken some  of  the  more  intensely  stained  subcuticular  cells  for  gland- 
ular cells'?  This  xmint  can  be  determined  only  by  an  examination  of 
X)i‘ox)erly  preserved,  freshly  collected  material.  If  I have  here  made 
an  error  of  interpretation,  the  species  should  be  placed  in  the  ^‘Bentic- 
ulata  group.^^ 

(2)  Are  interproglottidal  glands  i)resent  in  freshly  collected  and 
properly  preserved  material  of  M-  denticulataf 

(3)  Can  the  species  Stilesia  centripunctata  remain  in  the  same  genus 
with  S.  globipunctataf  This  certainly  can  not  be  so  unices  we  find 
more  points  of  resemblance  between  the  two  forms  than  Ave  know  at 
present. 
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(4)  Any  classification  of  any  genus  of  tapeworms,  based  upon  exter- 
nal form  alone,  can  not  claim  the  attention  of  specialists.  Anatomy 
must  form  the  basis  of  our  future  revisions. 

(5)  Individual  variation  must  be  taken  into  consideration  in  the 
study  of  parasites  just  as  well  as  in  the  study  of  other  animals.  Slight, 
or,  in  many  cases,  even  considerable,  differeii(*e  in  the  size  of  the*,  iiead, 
form  of  the  segments,  etc.,  can  often  be  explained  as  due  to  different 
methods  of  preserving. 

Moniezia  caprw  sp.  inq. 

The  segments  of  Eudolphi’s  T.  caprw,  nowin  my  possession,  warrant 
but  one  statement,  i.  e.,  that  the  species  is  evidently  a true  Moniezia. 

The  proglottids  are  so  crowded  with  ova  that  one  would  scarcely 
expect  to  distinguish  the  interproglottidal  glands,  even  if  they  are 
present.  Experience  in  comparing  the  external  form  of  specimens  has 
taught  me  so  many  lessons  that  1 would  not  even  dare  to  S])eculate 
as  to  the  possible  affinities  of  this  specimen  with  the  other  species  of 
Moniezia. 

Thysanosoma  actiniodes. 

This  species  has  been  found  in  South  Africa  (personal  conversation 
with  Dr.  S.  Wiltshire).  c.  w.  s. 

October  28,  1893. 
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'Phe  names  in  italics  are  synonyms.  In  the  case  of  such  forms  as  T.  marmota',  T. 
pcctiiiala,  etc.,  Avhose  generic  position  is  somewhat  uncertain,  I have  retained  them 
])rovisionally  in  the  collective  genus  T<vnia,  pending  the  establishment  of  new  genera, 
ih’ivate  advices  from  Prof.  Kailliet  inform  me  that  he  intends  to  establish  sev(*ral 
new  genera  in  the  second  edition  of  his  TraiU  deZoologie  medicale  ei  a{)vicole  (now  in 
])ress).  According  to  Prof.  Kailliot’s  letters  he  has  adopted  the  MS  generic  name 
Audrya  for  T.  marmotoi  and  Ctenotcenia  and  llhopaloceph.ala  for  Kiehnds  species.  As 
Kailliet's  second  edition  has  not  yet  reached  this  country,  at  the  time  of  the  final 
])roof-reading  and  indexing  of  this  bulletin,  I am  not  in  a jiosition  to  state  posi- 
tively whether  Kailliet  has  retained  in  his  work  the  manuscri])t  mimes  given  above, 
and  the  reader  must,  therefore,  be  referred  to  RailliePs  publication  for  the  generic 
names  to  be  employed  in  connection  with  the  sjiecies  in  ([uestion.  c.  w.  s. 
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Plate  I. — Moniezla  planissima. 

Fig.  1.  Adult  strobila,  natural  size,  slightly  contracted. 

Fig.  la.  Pipe  segments,  uncontracted. 

Fig.  2.  Head,  ventral  view,  balsam  preparation,  x 17. 

Fig.  2a.  Head,  alcohol  specimen,  x 17. 

Fig.  26.  Head,  en  face,  alcohol  specimen.  X 17. 

Fig.  3.  Segments,  10'"“^  from  the  anterior  extremity,  showing  the  lirst  appearance’ 
of  the  genital  anlagen. 

Fig.  4.  Segments,  70"”^'  from  the  anterior  extremity,  showing  the  pistol-shape 
anlagen  of  the  genital  canals. 

Fig.  5.  Sagittal  section,  20«^™  from  the  anterior  extremity,  showing  the  overlapping 
posterior  flap  of  each  segment. 
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Moniezia  planissima 


Plate  II. — Afoniezia  planissima  and  M.  Benedeni. 

Figs.  1-6  M.  planissima . 

Fig.  1.  Diagram  of  the  female  organs,  dorsal  view:  >•.&•.,  receptaenlum  seminis 
ov.,  ovary;  s.  <j.,  shell-gland;  v.  g.,  vitellogene  glimd;  v.  dt.,  vitello-duct ; o.  d.,  o.  d' . 
o.  d" oviduct. 

Fig.  2.  Frontal  section  of  the  interproglottidal  gland. 

Fig.  3.  Diagrammatic  lignre  of  a transverse  section;  r.,  vagina;  c.,  cirrus;  n. 
nerve;  v.  c.,  ventral  canal;  d.  c.,  dorsal  canal. 

Fig.  4.  Dorsal  view  of  segment,  200*’^"' from  the  anterior  extremity;  i.g.,  inter 
proglottidal  gland ; /.,  testicles;  d.  c.,  dorsal  canal ; r.  c.,  ventral  canal ; w.,  nerve. 

Fig.  5.  Ripe  segments  filled  hy  the  uteri. 

Fig.  6.  Ovum. 

Figs.  7,8.  M.  Beuedeni,  drawn  from  om^  of  Moniez’s  original  s]>eciinens. 

Fig.  7.  Head  and  strol)ila,  natural  size. 

Fig.  7a.  Two  segments,  drawn  to  show  the  ]»eciiliar  architecture  in  contraction. 

Fig.  8.  Scolex,  enface.  X 17. 

Fig.  8a.  Scolex,  ventral  view,  x 17. 
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Plate  III. — Moniezia  planissbna. 

Fig.  1.  Transverse  projection  of  the  female  canals,  diagrammatic. 
Fig.  2.  Sagittal  section  of  the  interproglottidal  gland. 

Fig.  3.  Portion  of  segment,  showing  the  genital  organs. 

Fig.  4.  Longitndinal  section  of  cirrus  and  vagina,  slightly  diagonal. 
Fig.  5.  Transverse  section  of  vagina. 

Fig.  6.  Transverse  section  of  cirrus. 

Fig.  7.  A young  egg,  diagrammatic. 

Fig.  8.  Disk  of  the  pyriform  body. 
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Plate  III 


Moniezia  planissima 


Plate  IV. — Moniezia  Xeumanni  (drawn  from  Moniez’s  ori<jiual  material). 

Fig.  1.  Fragments  (contracted)  natural  size. 

Fig.  2.  Head,  ventral  view,  x 17. 

Fig.  2a.  Head,  enface.  x 17. 

Fig.  3.  Segments  Avith  testi<*le.s  and  anlagen  of  the  genital  canals.  (Ventral 
view). 

Fig.  4.  Same,  greatly  enlarged. 

Fig.  5.  Segment  with  fully  developed  uterus. 
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Figs.  1 
Fig.  1. 
Fig.  la 
Fig.  lb. 
Fig.  2. 
Fig.  3. 
Figs.  4- 
material ; 
Fig.  4. 
Fig.  5. 
Fig.  6. 


Pi.ATE  y.~Momezia  expaiim  and  M.  denticulata. 

-S.  M.  expama,  draw,,  from  Kudolpbi’s  original  m.aterial  (1810)  Orio 
fecolex,  ventral  view,  x 17.  ^ ^ 

. The  same,  en  face,  X 17. 

. The  same,  viewed  diagonally.  X 17. 

Segments  in  which  the  uteri  were  not  developed. 

Segments  in  which  eggs  Avere  developed. 

-6  M.  denUcuIata:  4-5  drawn  after  Goozo’s  f,gnre.s  of  Rudolphia  orUd 
b drawn  from  Rudolphi’s  original  material  (orig). 

Strobila  with  head,  natural  size. 

Head. 

Mature  segments. 
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Plate  VI. — Moniezia  expansa. 

Fig.  1.  Strobila,  natural  size,  collected  by  Curtice,  Wasbiiigtou,  D.  C. 

Figs,  la,  Ih.  Segments  of  Curtice’s  typo  (Animal  Parasites  of  Sheep),  x 3. 

Fig.  Ic.  Segments  collect(*d  at  Paris.  (Stiles.)  x 3. 

Figs.  2-la.  Heads  collected  at  AVasbington,  D.  C. ; very  small.  X 17. 

Fig.  3.  Segments  20'  '’'  from  head  showing  iuterproglottidal  glands,  pistol-shape 
genital  anhigen,  t(isticles.  Dorsal  view. 

1 ig.  1.  Segments  showing  comj^lete  anatomy  except  the  uteri.  Dorsal  view. 

Fig.  r>.  Segments  from  Paris  (Stiles’  private  eollection).  A'entral  view, 
f'ig.  f).  Segment  showing  the  uteri.  Ventral  view. 
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Plate  VII. — Aloniezia  ohlongireps — Thysanosoma  Giardi — Topnia  marmotw. 

1-4.  M.  ohJongiceps. 

Fig.  1.  Strobila,  natural  size. 

Fig.  2.  Head,  alcohol  specimen,  ventral  view. 

Fig.  2a.  The  same,  en  face. 

Fig.  21).  Head,  balsam  preparation. 

Fig.  3.  Segments  showing  genital  canals,  testicles,  interproglottidal  glands,  etc. 
Fig.  4.  Egg. 

Fig.  5.  Section  of  Th.  Giai'di)  g.  p.,  genital  pore;  v.  s.,  vesi(7nla  seminalis;  v.  d., 
convolutions  of  vas  deferens  with  prostata;  v.  d.,  vas  deferens;  r,  vagina;  r.  s.,  re- 
ceptaculnm  seminis;  o.  d.,  descending  oviduct ; o.  d' .,  ascending  oviduct;  n.  /.,  uterus; 
0.  V.,  ovarium;  v.g.,  vetellogene  gland;  v.c.,  ventral  canal;  d.  c.,  dorsal  canal;  t.c., 
transverse  canal;  t.,  testes. 

I^ig.  f)-7.  Twnia  marmoia\ 

Fig.  6.  Segment  showing  the  anatomy  with  the  exception  of  the  uterus,  dorsal 
view. 

Fig.  7.  Segments  with  developed  uterus. 
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Plate  VIII. — Moniezia  trUjonophora. 

Fig.  1.  Strobila,  natural  size, 
ig.  2.  Head,  balsam  preparation,  x 17. 
ig.  2a.  Head,  alcohol  preparation,  ventral  view.  X 17. 
Fig.  2h.  The  same,  en  face.  X 17. 

Fig.  2c.  The  same,  lateral  view.  X 17. 

Fig.  3.  Segments  10‘"*from  anterior  extremity. 

Fig.  4.  Segments  30‘"'  from  anterior  extremity. 

Fig.  5.  Diagram  of  female  glands  and  canals,  dorsal  view. 
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Plate  IX. — Moniezia  trif/ouophora. 

Fig.  1.  Sagittal  section  of  a sac  around  which  tlie  cells  of  the  interproglotti<lal 
gland  are  grouped. 

Fig.  2.  The  same,  frontal  section. 

Fig.  3.  Diagram  of  the  female  glands  and  canals,  transverse  section. 

Fig.  1.  Segment  60^'"*  from  the  anterior  extremity,  showing  all  the  organs  except 
the  nteri,  which  have  not  yet  developed.  Ventral  view. 

Fig.  5.  Segments  with  developing  nteri;  a space  is  left  vacant  in  the  median  line, 
Fig.  (i.  Segments  with  fully  developed  ntiwi  and  eggs. 
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MONIEZIA  TRIGONOPHORA 


Plate  X. — Moniezra  alha. 


J^igs.  1-26,  from  Perroiicito’s  original  material. 

Fig.  1.  Strobila,  natural  size;  a,  bead  and  anterior  portion  of  one  sjjecimen;  b-u 
from  a specimen  1"'  40^  "'  long,  lacking  bead ; b,  anterior  portion ; c,  10^"'  from  anterior 
eu<l;  d 20c'»,  e SO'  ”',  f 40'  ”',  g ,50<''”,  b TO''”',  i 80'”',  j 90'”",  k lOO'”',  1 llO'-'",  m 120'^'",  u 
130  from  anterior  extremity. 

Fig.  2.  Head,  lateral  view.  X 17. 

Fig.  2a.  Head,  ventral  view.  X 17. 

Fig.  26.  Head,  viewed  en  face.  X 17. 

Figs.  3-7  from  Neumann’s  specimen. 

Fig  3.  Segments  10'”"  from  tbe  bead,  2"""  wide. 

Fig.  4.  Segments  32''"*  from  tbe  bead,  3'"'"  wide. 

Fig.  5.  Segments  SS""’  from  tbe  bead,  4"*"*  wide. 

Fig.  0.  Segments  79'”"  from  tbe  bead,  4’"'"  wide. 

Fig.  7.  Segments  1*"  from  tbe  bead,  5.5  wide  by  3'"’"  long. 
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Moniezia  alba 


Plate  XT. — Thysanosoma  Hciinioides. 

Fig.  1.  Strobila,  natural  size. 

Fig.  la.  End  ])ortiou  of  aiiotlier  strobila. 

Fig.  2.  Head,  ventral  view,  x 17. 

Fig.  2a.  The  same,  lateral  view.  X 17. 

Fig.  2h.  The  same,  en  face.  X 17. 

Fig.  3.  Segments  BO'*'”’  from  the  head. 

Fig.  1.  Segments  lOO"'"'  from  the  head,  showing  testicles  and  genital  canals. 

Fig.  r>.  Sagittal  section  showing  two  transverse  canals. 

Fig.  B.  Transverse  section  showing  topography  of  the  genital  and  longitudinal 
canals. 

Fig.  7.  Cirrus  in  co]nilatioii. 

Fig.  8.  Segment  with  nb^riis. 
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Thysanosoma  ACTINIOIDES 
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Platk  XIT. — Thysanosoma  G'mrdi. 

Fig.  1.  Strobila,  natural  size;  head  drawn  from  a separat(;  fragment. 

Fig.  la.  Fragment,  with  larger  segments,  natural  size. 

Fig.  2.  Head  probably  of  Th.  Trio rd/,  balsam  preparation,  x 17. 

Fig.  3.  Strol)ila  belonging  to  head  in  Fig.  2.  The  genital  anlage  is  at  first  in  the 
median  line,  then  div'erges  towards  the  right  and  left  in  alternate  segments. 

Fig.  4.  Segments  with  pistol-shaped  anlage  of  the  genital  canals.  One  segment 
bas  an  extra  male  canal.  Dorsal  view. 

Fig.  5.  Six  segments  with  developing  genital  organs.  Dorsal  vieM\ 

Fig.  ().  Genital  organs  well  developed.  Dorsal  view.  See  Fig.  5,  Plate  ^’ir. 

Fig.  7.  Sagittal  section  showing-  the  ])roportion  of  length  to  thickness.  4'.  c. 
transverse  canal. 

Fig.  8.  Three  segments  showing  the  Avavy  appearance  of  the  uterus. 
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Thysanosoma  Giaroi 


Plai'k  XIII — Thifsa)io.soma  Giardi. 

Fig.  1.  Three  segments,  ventral  Adew.  The  second  segment  has  double  genita- 
pores. 

Fig.  2.  Segments  Avith  Avell-<leveloped  uterus.  The  other  genital  organs  are  atro- 
]diyiug.  Dorsal  A’ieAA . 

Fig.  3.  Segment  Avitli  tnlly-<levelo})ed  nterns.  The  other  genital  organs  are  almost 
entirely  atrophied. 

b'ig.  4.  Egg-sacs  deA-eloping. 

Fig.  5.  Fully  developed  egg-sacs. 


128 


Bul.  4,  Bureau  of  Animal  Industry. 


Plate  XIII 


HAINES,  DEL. 


A.  HOEN  & CO. 


Thysanosoma  Giardi 


Plate  XIV. — Sfilesia  (ilohipunetatn. 


Fig.  1.  Strobihe,  fragments,  natural  size. 

Fig.  2,  2&.  Scolex,  Anewetl  ventrally,  en  face  and  from  the  side.  X 17. 

Fig.  3.  Segments  15'"'"  from  head,  sh()^Ying  nerves,  canals  and  anlagim  of  genital 
organs;  dorsal  view.  About  56  /<  long  by  0.57'"’"  broad. 

Fig.  4.  Segments  27-50'"'"  from  head ; the  anlagen  of  the  uteri  are  present;  dorsal 
view.  About  96  /u  long  by  1.14'"'"  broad. 

Fig.  5.  End  of  same,  greatly  enlarged. 

Fig.  6.  Right  end  of  slightly  older  segments,  showing  ova  in  the  median  held; 
dorsal  view. 

Figs.  7 and  8.  Segments  showing  two  stages  of  the  uterus  and  transverse  organ; 
fig.  7,  ventral  view;  fig.  8,  dorsal  view;  in  fig.  7 the  ovary  is  still  visible.  Fig.  7, 
about  0.16'"'"  by  I.!™"";  hg.  8,  about  0.13'"'"  by  2.3'"'". 

Fig.  9.  End  segments.  About  0.26'"'"  by  0.64'"'". 

Fig.  10.  Egg.  Zeiss  | im. 
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Plate  XIV 


Stilesia  globipunctata 


Plate  XV. — Sfilesia  centripunctata. 

Fig.  1.  Portion  of  a strobila,  natural  size. 

Fig.  2.  Head,  ventral  view.  X 17. 

Fig.  2a.  Head,  lateral  view,  x 17. 

Fig.  2J).  Head,  enface.  X 17. 

Fig.  2c.  Head,  after  Xeumann. 

Fig.  3.  Segments  I*""'  broad. 

Fig.  4 Segments  1.12""»  broad. 

Fig.  5.  Segments  1.24™"^  broad. 

F«ig.  6.  Segments  1.6‘"*^Mwoad. 
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Plate  XVI. — MonivzUi,  species  inqiiirenda’. 

Figs.  1-21).  Bureau  collection^  specimen  No.  607,  borrowed  from  HassalPs  private 
collection,  collected  in  England. 

Fig.  1.  Segments,  natural  size. 

Fig.  la.  Segments.  X 3. 

Fig.  2.  Head,  viewed  en  face,  alcohol  specimen,  much  contorted.  X 17. 

Fig.  2a.  The  same,  ventral  view,  x 17. 

Fig.  21).  The  same,  lateral  A'iew.  X 17. 

Figs.  3,  3a.  Head  of  Moniez’s  specimen  of  M.  niillicollis. 

Fig.  3.  Head,  lateral  view,  x 17. 

Fig.  3a.  The  same,  ventral  view.  X 17. 

Fig.  3&.  The  same,  ew/acc.  X 17. 

Figs.  4, 11).  Bureau  collection,  No.  72.5,  Moniezia  sp.,  Expansa  group. 

Fig.  4.  Head,  ventral  view.  X 17. 

Fig.  4a.  The  same,  lateral  view.  X 17. 

Fig.  11).  The  same,  en  face.  X 17. 

Figs.  5,  5a.  Bureau  collection.  No.  612,  Moniezia  sp.,  Planissima  group. 

Fig.  5.  Head,  ventral  Anew.  X 17. 

Fig.  5a.  The  same,  en  face.  X 17. 

Fig.  6 and  6a.  A head  found  in  sheep.  Possibly  the  same  as  B.  A.  I.  collection  No. 
612. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 

Washington^  D.  0.,  September  6,  1893. 
Sir  : I liave  the  honor  to  transmit  herewith  for  publication  the  report 
of  Prof.  0.  C.  Georgeson  upon  his  recent  investigations  of  the  dairy- 
industry  of  Denmark. 

Very  respectfully. 


D.  E.  Salmon, 

Chief  of  Bureau  of  Animal  Industry. 


Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture. 
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LETTER  OF  SUBMITTAL. 


Kansas  State  AaRicuLTURAL  CoLLEas, 

Manhattan^  Kansas,  September  2,  1893. 
Sir:  I have  the  houor  to  submit  herewith  my  report  on  the  dairy 
industry  of  Denmark,  which,  under  date  of  January  7,  1893,  I was 
instructed  to  investigate  under  the  auspices  of  your  Bureau. 

Very  respectfully, 

0.  C.  Georgeson. 

Dr.  D.  E.  Salmon, 

Chief  of  Bureau  of  Animal  Industry. 
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REPORT  ON  THE  DAIRY  INDUSTRY  OF  DENMARK. 


By  C.  C.  Georgesox. 


INTRODUCTORY. 

The  facts  hereinafter  detailed  were  gathered  during  my  recent  visit  to 
Denmark  as  a special  agent  of  the  U.  S.  Department  of  Agriculture. 
I was  commissioned  by  Hon.  J.  M.  Eusk,  in  January  last,  for  a period 
of  two  months,  afterwards  extended  by  thirty  days,  making  the  time 
three  months  in  all.  I deem  it  but  just  to  say  that  the  short  time  at 
my  disposal  for  the  trip  and  the  unfavorable  season  of  the  year  when 
it  was  made — it  being  midwinter — prevented  my  investigation  from 
being  as  thorough  as  it  would  have  been  under  more  favorable  circum- 
stances. 

The  following  quotation  from  my  instructions  makes  plain  the  object 
of  my  visit: 

I desire  that  your  investigations  should  cover  the  three  phases  of  the  dairy 
industry,  namely:  First,  the  dairy  farm,  including  the  subject  of  breeds,  yield  per 
animal,  feeding,  general  care,  and  the  disposal  and  handling  of  the  milk ; second,  the 
manufacture  of  dairy  products,  its  methods  and  appliances ; and  third,  the  trade  in 
dairy  products,  the  value  of  butter  and  cheese  in  the  home  market  and  at  ports  of 
shipment,  and  other  statistics  showing  the  extent  and  distribution  of  dairy  products 
and  the  various  characteristics  as  to  form,  color,  salting  and  packing,  etc.,  required 
to  meet  the  wants  of  foreign  countries.  You  will  proceed  at  once  to  Denmark  to 
undertake  this  work  and  will  complete  it  in  the  shortest  time  possible,  returning 
directly  to  Washington  (via  London  and  Liverpool)  to  prepare  and  submit  your 
report. 

I arrived  in  Denmark  on  the  27th  of  January  and  left  again  on  the 
6th  of  March.  The  interval  between  these  dates  I spent  in  visiting- 
representative  creameries  and  dairy  farms  on  three  of  the  islands  and 
on  the  peninsula,  and  I also  made  it  a point  to  meet  as  many  as  possi- 
ble of  the  men,  both  scientific  and  practical,  who  are  identified  with 
the  development  of  the  dairy  industry.  Among  those  to  whom  I am 
indebted  for  valuable  information  I would  especially  mention  Prof.  T. 
E.  Segelcke  and  Prof.  Y.  Storch,  the  former  of  the  Eoyal  Agricultural 
College  at  Copenhagen,  and  the  latter  of  the  Experimental  Laboratory, 
same  place;  Konsulent  B.  Boggild,  Secretary  of  the  Eoyal  Agricultural 
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Society,  also  of  Copenhagen;  Konsulent  J.  X.  Dali,  of  Fredericia;  Koii- 
snlent  A.  Apple,  of  Aarlins,  and  Mr.  E.  A.  Quist,  of  Skanderborg. 

I am  also  indebted  to  a large  number  of  dairy  managers  and  farmers, 
some  of  whom  will  be  mentioned  hereafter,  for  information  in  regard 
to  their  individual  methods  in  the  dairy  and  on  the  farm. 

I was  everywhere  courteously  received.  Although  my  presence  on 
such  a mission  gave  rise  to  a natural  and  freely  exi)ressed  suspicion 
that  perhaps  the  United  States  intended  to  compete  with  Denmark  for 
favors  in  the  English  dairy  market,  this  suspicion  did  not  cause  any 
secretiveness  or  nnwilliugness  to  give  information.  My  many  ques- 
tions, which  often  concerned  i^rivate  business  affairs,  were  in  every 
instance  answered  cheerfully  and  satisfactorily.  This  much,  by  way 
of  acknowledgment,  is  due  to  the.  many  who,  by  their  unstinted  readi- 
ness to  give  information,  met  me  more  than  half  way  and  enabled  me  to 
collect  the  facts  here  presented. 

The  agricultural,  and  especially  the  dairy,  literature  of  Denmark 
has  been  another  rich  source  of  information.  I have  perused  no 
small  number  of  x>ublications  of  this  character,  first  among  which 
should  be  mentioned  a work  on  the  dairy  by  Bernhard  Boggild,  entitled 
‘^Mselkeribruget  i Danmark.”  The  others  are  mostly  pamphlets  and 
reports  issued  by  agricultural  societies,  and  statistical  works  imblished 
by  the  Danish  Government.  Among  the  most  imijortant  I may  name 
the  bulletins  of  the  agricultural  experiment  station  at  Copenhagen, 
the  reports  of  the  official  “ Konsulenter  ” (advisers)  in  matters  pertaining 
to  dairy  and  stock-breeding,  and  publications  by  the  Eoyal  Danish 
Agricultural  Society. 


FACTS  ABOUT  DENMARK. 

SITUATION. 

A glance  at  the  accompanying  map  (Fig.  1)  shows  that  Denmark 
is  almost  entirely  surrounded  by  water.  It  lies  far  to  the  north,  being 
between  54^30'  and  57^30'  north  latitude  and  between  8^  and  1U^45' 
east  longitude.  The  climate  belonging  to  this  latitude  is,  however, 
materially  modified  by  the  large  body  of  water  surrounding  the  coun- 
try, so  that  the  extremes  of  temperature  are  really  not  so  great  there 
as  they  are  on  the  adjoining  continent,  farther  south.  The  map  also 
shows  the  situation  of  the  leading  cities  and  the  lines  of  railroad.  The 
heavy  double  line  across  the  ne(*k  of  the  peninsula  is  the  German 
frontier.  On  the  west  coast,  just  above  this  line,  will  be  noticed  tlie 
port  of  Esbjerg.  This  port  has  sprung  into  importance  during  the 
last  few  years,  and  grown  in  population  with  phenomenal  rai)idity, 
solely  because  the  establishment  of  a steamshii)  line  fi-oin  this  ])ort  to 
England  has  made  it  the  port  of  shipment  for  nearly  all  the  Danish 
butter  going  to  that  country. 
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AREA,  SOILS,  AND  CLIMATE. 

Tlic  area  of  Denmark  is  14,o53  English  square  miles,  Avhicli  is  less 
than  one- tenth  the  size  of  the  State  of  California  or  about  half  the  size 
of  the  State  of  Maine.  The  population,  in  round  numbers,  is  2,000,000 
people,  giving  137  persons  to  the  square  mile.  The  topographical 
features  are  not  striking;  there  are  no  mountains  at  all  in  the  country 
and  the  hills  are  not  high.  On  the  islands  the  land  is  generally  undu- 
lating, with  here  and  there  a ridge  of  hills  which  range  somewhat 
higher  than  the  a\'erage.  On  the  peninsula  occur  several  long 


stretches  of  level  ground,  portions  of  which  consist  chiefly  of  drift  sand 
and  are  overgrown  with  heather.  These  tracts  are,  of  course,  un suited 
for  agriculture.  The  soil  is  varied  in  character.  In  many  places  it  is 
clayey  and  in  others  it  is  very  sandy.  This  variation  is  due  chiefly  to 
glacial  action,  which  is  everywhere  evident.  The  clay  soil  is,  as  a rule, 
fertile  but  difficult  to  work ; the  sandy  soil,  on  the  other  hand,  requires 
constant  addition  of  fertilizers  in  order  to  produce  paying  crops.  The 
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climate  is  moist,  although  the  raiiifall  is  uot  excessive j but  there  are 
frequent  storms  of  light  misty  rains  which  last  sometimes  for  days, 
and  fog  and  mist  are  very  frequent,  especially  during  the  winter.  The 
snowfall  is  variable,  but,  as  a rule,  the  snow  lies  on  the  ground  so  as  to 
furnish  sleighing  for  two  or  three  months  each  winter,  and  in  some  years 
much  longer. 

TEMPERATURE  AND  RAINFALL. 

The  average  temperature  for  the  three  winter  months  ranges  from 
31.10  to  34.7°  F;  for  the  spring  months,  from  40. lo  to  43.7°;  for  the 
summer  months,  from  57.2o  to  61. 7^  5 and  for  the  fall  months  from  44.0o 
to  49.10,  fpo  average  for  the  whole  year  being  from  43.7o  to  47.3o. 

The  rainfall  averages  about  as  follows:  For  the  winter  months,  5 
inches;  for  the  spring  months,  4 inches;  for  the  summer  months,  6.8 
inches ; and  for  the  fall  months,  8 inches.  This  seems  to  be  a light  rain- 
fall, but  it  should  be  borne  bi  mind  that  in  that  far  northern  latitude 
evaporation  does  not  take  place  so  rapidly  as  it  does  in  nearly  all 
parts  of  the  United  States,  and  hence  a greater  i)roportion  of  the  rain 
can  go  to  the  direct  benefit  of  the  crops.  Complete  failure  of  crops  on 
account  of  drought  never  occurs,  and  there  is  rarely  a deficiency  in  the 
crops  from  lack  of  rainfall. 

CONDITION  OF  AGRICULTURE. 

Agriculture  is  prosperous,  but  its  iiresent  condition  has  been  reached 
only  through  a gradual  improvement  which  began  a century  ago.  At 
that  time  the  peasants,  the  cultivators  of  the  soil,  owned  but  a very 
small  proportion  of  the  land  they  cultivated ; it  was  nearly  all  in 
the  hands  of  landlords.  Since  then  the  latter  have  gradually  sold  to 
the  peasants  a large  proportion  of  the  land,  and  now  somewhat  more 
than  50  per  cent  of  the  area  under  cultivation  is  owned  by  i)easant 
farmers,  and  of  the  remaining  land  the  greater  portion  is  worked  by 
them  under  a system  of  life  tenancy  by  which  the  farm  will  sometimes 
remain  in  the  same  family  for  several  generations,  the  contract  being 
renewed  by  the  son  on  the  death  of  his  father.  A farmer,  for  example, 
desires  to  rent  a farm  which  is  tenantless,  lie  agrees  to  pay  so  much 
ill  annual  rent,  in  addition  to  which  a certain  sum  is  always  paid  down 
at  the  time  the  bargain  is  made.  He  begins  to  work  the  place,  and  con- 
tinues to  work  it  unmolested  as  long  as  he  lives  and  his  Avife  after  him,  if 
he  dies  before  she  does,  but  if  she  marries  again  the  old  contract  is  abro- 
gated and  a neAV  one  is  made  with  the  incoming  farmer.  This  pian  is 
the  most  satisfactory  arrangement  that  can  be  made,  next  to  ownership 
of  the  lands.  The  farmer  feels  that  lie  is  secure  in  reaiiing  Aviiatever 
benefits  may  accrue  from  his  improvements,  lie  can  drain  his  land, 
or  fence  it,  sub-soil  it,  and  manure  it  without  the  f(‘ar  that  his  rent  will 
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be  increased  or  that  lie  will  be  turned  off  and  some  one  else  will  take 
the  place. 

A limited  number  of  farms  are  rented  from  year  to  year,  according 
as  the  parties  concerned  can  agree.  There  are  in  the  country  quite  a 
number  of  large  farms  ranging  from  500  acres  to  1,500  or  upwards. 
These  are,  as  a rule,  owned  hy  the  families  of  the  old-time  landlords 
who  in  former  days  owned  all  of  the  surrounding  country.  They 
seldom  work  these  large  farms  themselves,  but  rent  them  to  tenants, 
who  usually  pay  as  high  a rent  as  the  farms  warrant,  leaving  but  a 
small  margin  for  the  farmer.  He  tries  to  widen  this  marginal  profit  by 
improved  methods  of  culture  and  economic  handling  and  sale  of  his 
crops.  In  these  cases  the  lease  usually  lasts  for  a series  of  years,  the 
number  varying  with  the  system  of  rotation  in  vogue,  it  being  so 
arranged  that  the  farmer  can  take  one  of  each  of  the  crops  in  the  rota- 
tion from  each  field.  Thus  in  an  eight- year  rotation  the  farm  will  be 
divided  into  eight  fields  and  the  lease  run  for  eight  years  at  so  much 
l^er  year. 

FARW  CROPS  AND  THEIR  CULTURE. 


To  get  a correct  idea  of  the  relation  which  dairying  bears  to  general 
farming  it  will  be  desirable  to  look  briefiy  into  the  character  of  the  farm 
crops,  and  the  relative  proportion  in  which  they  are  grown. 

The  following  tables  have  been  deduced  from  ‘^Danmarks  Statistik,” 
fourth  series,  Litra  C,  Ko.  7,  and  show  how  the  soil  of  the  whole  king- 
dom was  in  use  on  the  16th  of  July,  1888.  What  changes  have  taken 
place  in  the  cropping  since  that  time  have  been  in  the  direction  of 
enlarged  areas  in  fodder  crops.  I have  reduced  the  figures  to  acres  in 
order  to  make  the  statements  more  intelligible  to  American  readers : 

Acres  seeded  in  Denmark  in  1S8S. 


Kind  of  crop. 

On  the  islands.  ' 

On  the  peninsula  of 
Jutland. 

i 

1 Total 

area . 

Acres. 

Per  cent  of 
; area 

seeded. 

Acres. 

Per  cent  of 
i area 

seeded. 

Acres. 

Per  cent  of 
total  area 
seeded. 

Wheat 

98,  214 

1 

18,  760 

i 

I5V 

116,  974 

i 

Q 5 7 
"njij 

Rye 

239, 130 

439,  876 

2Wo 

679, 006 

20 

Barley 

422, 314 

29^ 

298, 119 

16i 

720,  433 

22 

Oats 

311, 922 

21f 

718,  269 

38^§ 

1,  030, 191 

311J 

Buckwheat 

2,  937 

oj 

51,  823 

54,  760 

hVs 

Field  peas 

24,  592 

i If 

7, 457 

0| 

32,  049 

Vetches 

7,  621 

Oi 

1,  633 

02% 

9,  254 

0j\ 

Field  beans 

421 

33 

1 Ojjsjju 

454 

Oats  and  barley  mixed : 

For  the  grain 

139,  757 

i 9| 

85, 128 

224,  885 

6M 

For  green  fodder 

67, 154 

‘ 34, 800 

m 

101, 954 

Potatoes 

40,018 

2| 

86,  304 

m 

126,  322 

3tU 

Roots 

71,005 

5 

56, 876 

127, 881 

Rape 

794 

332 

05V 

1, 126 

O2V 

Miscellaneous 

3,568 

Oi 

1.  921 

Oro 

5,  489 

^ rVc 

Spurrev  and  lupines 

3,265 

0^ 

42,  596 

45,  861 

1§ 

Total 

1,432,712 

1,  843,  927  j 

3,  276, 639 

12 


Area  iu  grass  i)i  1888. 


* On  the  islands. 

On  the  peninsula. 

Total  area. 

Acres. 

Per  cent 
of  grass 
land. 

Acres. 

Per  cent 
of  grass 
land. 

Acres. 

Per  cent 
of  total. 

Tame  pastures 

395, 749 

33^ 

1.  380, 149 

57iV 

1, 775,  898 

48/a 

Clover  and  grass  cut  for  hay 

296, 152 

25C 

143,  829 

439, 981 

12;^5 

Clover  and  grass  for  seed 

4,632 

Og 

2,  985 

OA 

7.  617 

OJ 

Fallow 

224,  721 

19‘ 

249, 527 

lOPs 

474,  248 

13 

Half  fallow 

84,  572 

, 7f 

66,  372 

150,  944 

Permanent  meadow 

120,  610 

433,  892 

m 

554,  502  • 

Commons 

49, 108 

4b 

114,  868 

4| 

163,976 

Total 

! 1, 175,  544 

1 

2,  391,  622 

1 3,  567,  i66 

1 

Area  in  miscellaneous  uses  in  1888. 


Gardens 

39, 148 

4jV 

29,  221 

lx?! 

68, 369 

3sV 

Forest  plantations 

300,  520 

^Itho 

247,  771 

16tV 

747, 961 

33| 

Marshes  and  peat  bogs 

500,116 

51^ 

212, 264 

15f 

292,  380 

12^g 

Heath  land 

16,  228 

m 

768,  707 

50 

784,  935 

34:nyt5 

Drift  sand 

2,  860 

0i% 

95, 399 

98,  259 

Stony  land 

12,  924 

1^ 

43, 357 

041 

*'50 

56, 281 

2^ 

Building  sites 

32, 174 

32,  764 

2| 

64,  938 

22^ 

Fences,  roads,  and  water  courses  . 

65, 161 

HI 

79, 166 

144,  327 

6§ 

Total 

969, 131 

1,  538,  649 

2,  257,  450 

Keferring  to  these  tables  it  will  be  noticed  that  a very  large  propor- 
tion of  these  crops  is  designed  for  feed. 


GRAIN  IMPORTS  AND  EXPORTS. 


As  a matter  of  fact  Denmark  does  not  produce  breadstuffs  enough 
for  the  consumption  of  her  own  people.  The  statistics  of  imports  and 
exports  issued  by  the  Government  for  the  year  1891  show  that  the 
following  quantities  of  grain  were  imported  over  and  above  the  export 
of  the  same  articles : 


Wheat 

Rye 

Oats 

Buckwheat 

Peas  and  beaus 
Indiau  corn 


Bushels. 

500,  000 
41, 177, 176 
2, 325, 500 
102,  745 
114, 798 
2,102, 208 


The  figures  have  been  summarized  and  reduced  to  bushels  for  ease 
of  comprehension  by  American  readers.  The  last  item,  Indian  corn,  is 
used  chiefly  for  feed  for  live  stock ; as  yet  only  a small  amount  of  corn 
is  used  as  food  for  the  people. 

This  shows  that  a considerable  quantity  of  grain  is  imported  for 
home  consumption  and  indirectly  confirms  the  prominence  which  is 
given  to  the  dairy.  Barley  is  the  only  grain  the  export  of  which  ex- 
ceeds the  import.  The  export  of  barley  amounts  to  about  l,r)0(),0()0 
bushels;  these  figures,  it  should  be  noted,  are  not  for  any  single  year, 
but  they  represent  the  average  of  the  years  1887,  1888,  1889,  1890,  and 
1891. 
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SIZE  OF  THE  FARMS. 

Graded  according  to  their  size,  the  farms  of  Denmark  may  be  put 
into  three  classes,  which  we  may  designate  respectively  as  large,  medium, 
and  small  farms.  The  average  size  of  the  farms  of  each  of  these  classes 
is  difficult  to  ascertain  because  the  statistics  do  not  give  the  area  of  the 
land  belonging  to  each  class.  They  are  classified  upon  the  basis  of  tax- 
ation according  to  the  quality  of  the  land.  The  present  basis,  which 
is  called  “hartkorn,”  was  established  in  1844,  when  all  the  lands  were 
revalued.  But  knowing  the  total  area  and  the  number  of  farms,  it  is 
easy  enough  to  ascertain  the  average  size  of  the  Danish  farms.  Thus, 
in  1888,  there  were  in  the  country  1,954  large  farms.  The  size  of  these 
will  range  between  500  and  1,500  acres.  There  were  71,778  medium- 
sized fiirnis,  the  areas  of  which  range  from  50  to  500  acres,  and  there 
were  150,260  small  farms  ranging  in  size  from  a small  patch  up  to  50 
acres.  Now  the  total  area  of  the  country,  excluding  forests  and  waste 
land,  and  taking  only  what  is  under  actual  culture  and  in  grass,  is 
6,843,805  acres,  which  makes  the  average  size  of  the  farm  30.55  acres. 

LIVE-STOCK  STATISTICS. 

The  latest  available  statistics  I have  on  the  subject  are  for  1888.  In 
this  year  there  were  in  Denmark  1,459,527  head  of  cattle,  375,533  head 
of  horses,  3,225,196  head  of  sheep,  and  770,785  head  of  swine.  This 
gives  1.67  horses,  6.51  head  of  cattle,  3.44  head  of  swine,  and  5.47  head 
of  sheep  for  the  average  farm  of  30.55  acres.  It  should  be  borne  in 
mind  that  in  estimating  the  average  much  land  has  been  counted  in 
which,  for  various  reasons,  does  not  support  any  live  stock  at  all, 
such  as  gardens,  and  it  also  includes  all  of  the  very  poor  land  and  land 
fit  only  for  pasture,  and  poor  at  that.  In  fact,  it  includes  land  of  every 
description  which  has  any  agricultural  value.  At  this  same  rate  a 160- 
acre  farm  should  support  8.7  head  of  horses,  34  head  of  cattle,  28.6 
head  of  sheep,  and  18  head  of  swine. 

ANNUAL  OUTPUT  OF  DANISH  BUTTER. 

The  output  of  dairy  products  during  recent  years  from  this  little 
country  has  been  astonishingly  large.  Statistics  published  by  the 
Government  show  that  during  1891  Denmark  exported  91,455,262  Dan- 
ish pounds  of  butter,  which  amounts  to  100,600,788  pounds  avoirdu- 
pois. This  is,  however,  inclusive  of  what  was  imported  into  the  coun- 
try and  exported  again.  A considerable  amount  of  foreign  butter  is 
imported  and  consumed  there,  presumably  in  order  to  save  for  export 
the  more  valuable  Danish  product.  The  total  import  of  butter  for  1891 
amounted  to  24,277,557  pounds  avoirdupois.  If  we  deduct  the  total 
imports  from  the  total  exports  we  get  a surplus  of  76,323,231  pounds 
avoirdupois  as  the  product  of  the  Danish  creameries  exported  in  1891 ; 
but  it  appears  from  the  statistics  that  of  the  total  import  of  butter, 
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17,870,456  Danish  pounds  were  destined  for  home  consnmijtion.  Sub- 
tracting this  from  the  total  imports  we  have  left  4,200,051  Danish  pounds 
(4,620,056  pounds  avoirdupois)  of  the  import  which  was  again  exported. 
Now,  if  we  subtract  this  small  amount  from  the  total  export  we  shall 
get  the  actual  amount  of  Danish-made  butter  which  was  put  upon  the 
foreign  market  in  1891,  and  this,  it  will  be  seen,  amounts  to  95,980,732 
pounds  avoirdupois.  There  are  no  statistics  to  throw  light  on  the 
amount  of  butter  which  is  annually  consumed  in  the  country,  but  it 
must  be  considerable.  Bread  and  butter  form  an  important  part  of  the 
diet  of  the  people.  All  through  the  spring  and  summer,  from  March 
to  November,  it  is  customary  among  the  farmers  and  working  classes 
to  eat  a lunch  of  bread  and  butter  and  cold  meat  or  cheese  in  the  mid- 
dle of  the  forenoon,  and  another  in  the  middle  of  the  afternoon.  And 
at  the  three  regular  meals  of  breakfast,  dinner,  and  supper,  bread  and 
butter  are,  as  a rule,  also  eaten  freely.  And  this  aside  from  what  is 
used  in  cooking.  In  two  cases  in  which  I obtained  data  on  this  point 
I found  that  the  family  and  help,  in  each  case  averaging  about  nine 
persons  throughout  the  year,  consumed  annually  at  home  about  660 
pounds  of  butter.  This  would  be  an  allowance  of  about  70  pounds  to 
each  person  for  the  year,  which  seems  high  j but  I believe  it  would  not 
be  too  high  an  estimate  if  we  should  put  the  home  consumption'  at 
1.1  pounds  per  capita  per  week,  or  55  pounds  per  year.  The  popula- 
tion may  be  reckoned  at  2,000,000  in  round  numbers,  though  it  is 
somewhat  in  excess  of  this  (the  census  of  1890  puts  the  population  at^ 
2,172,205).  The  annual  home  consumption  of  butter  would  therefore 
amount  to  110,000,000  pounds  avoirdupois.  On  this  estimate,  as  a basis, 
it  is  possible  to  approximate  the  total  annual  output  of  butter  from  the 
Danish  dairies  by  a simple  process  of  addition  and  subtraction.  But 
first  we  should  note  that  the  consumption  of  oleomargarine  is  consid- 
erable, which,  of  course,  goes  to  set  free  at  least  an  equal  amount  of 
butter  for  export.  The  amount  of  oleomargarine  imported  in  1891  was 
1,931,461  pounds,  and  the  amount  of  same  material  produced  at  home 
13,339,984  pounds;  total,  15,271,445  pounds.  The  amount  exported  of 
this  material  was  very  slight — in  round  numbers,  500,000  pounds.  This 
leaves  a total  of  16,248,589  pounds  avoirdupois.  The  account  stands 
as  follows  in  pounds  avoirdupois : 

Poimds  avoirdupois. 

Estimated  home  consumption 110,000,000 

Less  total  import  of  butter 24,  277,  557 

Less  total  consumption  of  oleomargarine 16,248,589 

40,  526, 146 

Danish-made  butter  consumed  at  home 69,  473,  854 

Total  export  of  butter 100,600,788 

Total  annual  production 170,  074,  642 

This  is  done  in  a country  less  than  one-tenth  the  size  of  the  State  of 
California  and  but  little  more  than  one-sixth  the  size  of  the  State  of 


Kansas.  It  is  an  interesting  study  and  in  line  with  the  purposes  of 
this  report  to  (^onsider  how  such  results  have  been  attained.  An  out- 
put so  large  would  not  be  possible  if  it  were  not  for  a conjunction  of 
favorable  conditions,  which  makes  Denmark  a natural  dairy  country. 

DEVELOPMENT  OF  THE  DAIRY. 

The  growth  of  the  dairy  has  been  slow,  and  it  is  only  recently  that 
it  has  reached  the  x)resent  high  standard.  Some  ninety  or  one  hundred 
years  ago  the  dairy  was  of  little  consequence  except  on  the  large  farms; 
the  smaller  farms  did  well  if  they  could  keej)  the  family  in  butter.  It 
was  not  un  frequently  the  case  that  a farmer  kept  more  horses  than 
cattle,  and  the  cattle  received  but  poor  treatment.  They  frequently 
had  to  seek  their  food  from  early  spring  until  the  snow  fell,  without  any 
grain  whatever,  and  when  stabled  in  winter  they  were  kei^t  alive  on 
straw  and  a little  hay,  the  object  being  simply  to  winter  them  until 
they  could  again  be  turned  to  grass  in  the  spring.  Under  these  con- 
ditions they  gave,  of  course,  but  little  milk. 

On  the  large  farms  the  agriculture  was,  as  a rule,  farther  advanced. 
The  owners  were  well-to-do  people  of  educati(jn  who  kept  abreast  of  the 
times,  and  they  generally  employed  comijetent  superintendents  for  their 
farms.  Their  live  stock  was,  therefore,  of  a better  quality  than  that 
owned  by  the  small  farmers;  still,  there  was  but  little  interest  shown  in 
the  dairy.  Steer-feeding,  on  the  other  hand,  was  an  important  industry, 
and  every  farm  raised  and  fattened  for  market  a number  of  steers  com- 
mensurate with  the  size  of  the  farm.  The  Duchy  of  Holstein,  which 
at  that  time  belonged  to  Denmark,  was  the.  region  where  the  dairy 
first  developed,  and  somewhat  later  the  island  of  Funen  followed  the 
same  example.  It  was  in  these  two  districts  that  butter  was  first 
made  for  export  and  for  the  supply  of  the  larger  towns.  The  butter 
from  Holstein  held  the  first  place  and  realized  the  best  price  in  the 
market.  Twelve  cents  a pound  was  at  that  time  considered  a fair 
price  for  butter. 

The  i)riests  hold  their  parishes  by  the  apimiutment  of  the  Govern- 
ment, and  to  each  country  church  a farm  is  attached  for  the  support 
of  the  x^riest.  These  gentlemen  were  often  the  leaders  not  only  in 
spiritual  matters,  but  also  in  improved  farming,  and  they,  as  a class, 
did  their  best  to  interest  the  farmers  in  the  dairy  and  in  the  improve- 
ment of  their  live  stock.  Not  a few  of  them  have  written  instruct- 
ive works  on  the  subject.  The  political  situation,  in  the  beginning 
of  this  century,  was  unfavorable  to  the  development  of  industries  of 
any  kind,  but,  as  the  troubles  subsided,  farming  gradually  improved, 
and  it  became  more  and  more  customary  to  emxdoy  skilled  dairy  women 
on  the  larger  farms.  These  dairy  people  came  from  Holstein,  and  the 
methods  they  introduced  were  those  practiced  in  their  native  districts. 
They  had  discovered  that  it  was  advantageous  to  keep  the  milk  in  a 
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low,  even  temperature,  and  for  this  purpose  cellars  were  built  under 
the  dairy-houses,  and  the  milk  was  strained  in  shallow  wooden  tubs  or 
buckets  only  4 or  5 inches  deep,  and  these  were  placed  upon  the  cold 
stone  floor  for  the  cream  to  rise.  However,  the  whole  treatment  of  the 
milk  left  much  to  be  desired,  and  it  was  only  during  the  summer,  while 
the  pastures  were  good,  that  there  was  a surplus  of  butter  produced. 
The  cows  calved  in  the  spring,  and  nearly  all  of  them  were  dry  during 
the  greater  part  of  the  winter. 

The  Royal  Agricultural  Society  was  organized  in  1769,  with  the 
object  of  advancing  agriculture  by  every  possible  means.  In  the  year 
1837  this  society  undertook  to  provide  instruction  in  dairying  for  the 
young  and  promising  daughters  of  farmers.  It  was  exclusively  a practi- 
cal course  and  covered  two  years,  which  time  they  spent  on  one  and 
sometimes  on  two  or  even  three  of  the  largest  farms  in  the  country 
where  dairying  was  recognized  as  an  important  branch  of  the  farming. 
They  i)articipated  in  all  kinds  of  work  in  the  dairy  and  thus  learned 
the  business  from  thorough,  practical  experience.  Those  who  had  thus 
qualified  themselves  had  no  difficulty  in  obtaining  positions  on  similar 
farms,  as  head  dairy  maids,  where  they  had  complete  charge  of  the 
milk  and  butter  and  cheese-making.  Cheese-making,  however,  never 
became  an  important  branch  of  industry.  It  was  only  now  and  then 
that  any  attempts  were  made  to  make  sweet  milk  cheese,  and  as  to 
skim-milk  cheese  it  had  no  sale  outside  of  the  country;  this  branch  of 
the  dairy  was  naturally  confined  to  the  manufacture  of  cheese  for  home 
consumi^tion.  Butter,  on  the  other  hand,  gradually  grew  in  importance. 
That  which  was  produced  on  the  larger  farms  was  sent  to  Hamburg 
and  Keil  for  export  to  England,  and  the  poorer  grades  were  sent  to 
Norway. 

In  the  beginning  of  the  ’50’s  many  of  the  smaller  farmers  had  begun 
to  take  an  interest  in  the  dairy,  and  the  merchants  who  handled  the 
products  began  to  send  their  butter  directly  to  England  instead  of 
sending  it  by  way  of  Hamburg  or  Keil,  as  formerly.  In  1854  the  Royal 
Agricultural  Society  undertook,  for  the  first  time,  to  provide  practical 
instruction  for  young  men  in  the  dairy  business,  as  they  had  already 
provided  for  the  young  women.  The  object  was,  however,  mainly  to 
train  herdsmen  and  feeders,  who  with  this  united  the  trade  of  a cooper, 
and  made  the  tubs  and  buckets  and  other  wooden  utensils  re(iuired  in 
the  dairies,  particularly  the  barrels  in  which  thebutter  was  transported 
to  market.  This  departure  i)roved  successful,  and  even  to  the  present 
day  the  same  class  of  employees  is  kept  on  the  larger  farms.  In  1858 
the  Royal  Agricultural  School,  at  Copenhagen,  was  started  as  a branch 
of  the  already  existing  veterinary  school,  and  thus  gradually  the  num- 
ber of  skilled  helpers  on  the  farm  was  increased. 

This  gradual  advancement  re(;eived  further  ini])etus  by  the  example 
set  by  a few  of  the  most  enlightened  landowners.  These  were,  as  a 
rule,  large  i)roi)erty-holders  who  had  been  Avell  educated.  Etatsraad 
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A.  Valeutiner  and  Gehjinekouferensraad  E.  Tesdorpf  are  examples  of 
this  class  of  leaders.  By  the  improvements  these  and  others  like  them 
made  ni)on  their  farms,  they  set  worthy  examples  for  others  to  follow. 
Much  of  the  advancement  was  also  due  to  the  direct  teaching  of  a few 
specialists,  who,  through  their  published  articles,  their  lectures,  and 
their  investigations  of  scientific  (luestions  called  attention  to  improved 
systems  in  the  treatment  of  the  dairy  cattle  and  of  the  milk.  The 
most  prominent  of  the  latter  class  is  Prof.  Thos.  R.  Segelcke,  who  has 
spent  ui)wards  of  thirty  years  in  continued  work  for  the  improvement 
of  the  dairy.  He  was  first  employed  by  the  agricultural  society  as  a 
public  teacher  in  dairy  iuatters,  in  which  position  he  traveled  all  over 
the  country,  studied  the  various  methods  in  use,  both  at  home  and 
abroad,  and  devised  many  and  important  improvements.  In  1874  he 
was  transferred  to  the  agricultural  school  at  Copenhagen  as  professor 
of  Dairy  Science,  which  important  i)ost  he  still  fills.  He  had  at  first  to 
encounter  many  difficulties  in  introducing  the  improvements  he  pro- 
posed. The  knowledge  of  dairying,  when  he  began  work,  was  entirely 
empirical.  The  milk  was  kept  cool  because  it  was  found  by  practice 
that  it  would  thus  remain  sweet  longer.  The  temperature  of  the  cream 
in  the  churn  was  determined  by  feeling  it  with  the  finger,  and  salt  was 
added  to  the  butter  not  by  weight  but  by  guess.  Prof.  Segelcke  began 
at  once  to  alter  these  empirical  methods  by  pointing  out  the  reasons 
for  the  practices  followed,  and  explaining  how  better  results  might  be 
reached  by  following  more  exact  methods.  Having  received  a scientific 
training  as  chemist,  he  soon  discovered  that  exact  methods  were 
necessary  to  produce  uniform  and  satisfactory  results. 

He  thus  introduced  the  practice  of  weighing  the  milk  that  was 
delivered  to  the  dairy,  weighing  the  cream  that  was  churned,  and  using 
the  thermometer  instead  of  trial  by  finger;  and  he  particularly  called 
attention  to  the  advantage  of  keeping  accounts  with  the  cows,  crediting 
them  with  the  amount  of  milk  furnished  and  charging  them  with  the 
amount  of  feed  and  labor  necessary  to  its  production.  He  soon  devised 
several  forms  of  account  which  he  published  and  which  gradually  came 
into  general  use,  at  least  in  the  larger  dairies.  In  traveling  from 
place  to  place  in  the  pursuit  of  this  work  became  into  personal  contact 
with  all  the  leading  farmers  of  the  country,  to  whom  he  pointed  out  the 
methods  by  which  they  could  improve  their  system,  and  he  thus  exercised 
a paramount  influence  on  the  development  of  the  industry.  Since  his 
connection  with  the  agricultural  school  he  has,  of  course,  been  more 
confined  and  less  able  to  take  an  active  leadership  in  the  practical 
dairy,  but  his  influence  has  nevertheless  been  felt  through  upwards  of 
a thousand  pupils  who  have  taken  instruction  under  him  at  this 
school. 

The  system  of  straining  the  milk  into  shallow  wooden  tubs  (Fig. 
2),  which  originated  in  Holstein  and  gradually  became  adopted  all  over 
the  country,  after  a time  gave  way  to  better  methods,  although  on  the 
8538— No.  5 2 
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smaller  fjirms  this  plan  is  j^et  followed  to  some  extent.  These  tubs  are 
about  2 feet  in  diameter  and  4 or  5 inches  deep.  They  were  sometimes 
painted  both  inside  and  out,  and  usually  held  togetlier  by  two  iron 
hoops.  They  Avere,  in  some  instances,  replaced  by 
glass  vessels  which  had  obvious  advantages  in 
point  of  cleanliness,  but  they  were  too  easily  broken, 
and  it  was  therefore  too  costly  to  maintain  the 
T’ig.2.— ShaUowmiiktub.  necessary  number  in  the  dairy.  Next,  large  shal- 
low iron  pans  were  introduced  as  vessels  in  which  to  set  the  milk.  These 
pans  were  G to  8 feet  long,  from  2 to  3 feet  wide,  and  about  4 inches 
deep.  Fig.  3 giA^es  a good  illustration  of  these  pans  as  they  appear 
AA^hen  in  use.  One  end  was  made  flaring,  so  that  by  tipping  the  pan 
the  milk  could  easily  run  out,  and  they  Avere  frequently  balanced  on 
pi\mts  in  the  center  so  that  they  could  be  easily  tilted.  This  system 
of  shallow  setting  was  supposed  to  facilitate  the  rising  of  the  cream, 


Fig.  3.— Setting  milk  in  shallow  iron  pans. 


since  the  fat  globules  thus  had  but  a short  distance  to  traverse  to  reach 
the  surface.  These  pans  Avere  skimmed  by  drawing  the  edge  of  aboard 
sloAvly  from  one  end  to  the  other,  thus  pushing  the  layer  of  cream  be- 
fore it.  This  system  is  yet  occasionally  met  with,  although  it  is  con- 
sidered antiquated  and  unsuited  to  the  most  economical  production  of 
butter. 

The  next  step  in  adA^ance  was  the  introduction  of  Avater  in  which 
to  cool  the  milk.  This,  however,  Avas  not  always  practicable,  as  cold 
water  of  the  necessary  low  tenqierature  Avas,  in  places,  diflicult  to 
obtain ; but,  the  dairymaii  being  convinced  that  a low  tem])erature  was 
essential  to  the  best  results,  the  plan  of  using  ice  instead  of  AA^ater  Avas 
an  easy  step  to  Take.  Setting  in  ice  AAuiter  became  common,  f'or  this 
purpose  cement  basins  were  built  in  the  old  milk  cellars,  and  the  milk 
was  set  in  deep  cylindrical  cans  Avhich  AA^ere  sunk  into  the  basins.  This 
is  still  the  method  followed  Avhere  the  sej)arator  lias  not  done  aAAaiy 
entirely  Avith  the  setting  of  milk.  Instead  of  cement  basins,  AA  hich 
AA  ere  rather  costly,  ordinary  large  Avooden  tubs  Avere  often  used  to  hold 
the  ice  Avater,  as  shoAvn  in  Fig.  4. 
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[t  was  in  the  beginning  of  the  ’70’s  that  the  idea  of  the  separator 
began  to  take  liold  of  inventors;  but  not  until  1878  Avas  the  tirst  Dan- 
ish patent  granted  for  a separator,  and  in  the  same  year  a maehine  was 
constructed,  and  exhibited  in  Copenhagen,  Avdiich  could  discharge  both 
cream  and  skim  milk  simultaneously  Avith  the  introduction  of  whole 
milk,  in  a continuous  stream.  In  1879  it  Avas  improved  and  given  the 
form  which  in  the  main  it  still  has,  and  two  years  later,  in  1881,  the 
patent  was  bought  by  a firm  who  still  manufacture  it  in  yearly  increas-" 
ing  quantities.  The  construction  of  separators  had  occupied  other 
inventors.  In  Germany  a firm  had  constructed  a machine  as  early  as 
1877,  but  it  could  not  run  continuously  nor  could  it  remove  the  cream 
itself.  It  was  necessary  to  stop  and  skim  it  and  refill  it  Avith  fresh  milk. 


Fig.  4. — Setting  milk  in  ice  water. 

In  1879  another  German  firm  constructed  a machine  which  retained  the 
cream  and  let  the  skim  milk  run  out,  and  it  was  thus  necessary  to  stop 
and  empty  it  every  time  a given  quantity  of  cream  had  accumulated. 
In  the  same  year,  1879,  the  Swedish  scientist,  De  Laval,  perfected  his 
first  well-known  separator,  which  Avas  at  once  put  in  use  in  some  of  the 
eading  Swedish  dairies.  Separators  are  now  in  general  use  all  over 
the  country.  The  ‘^butter  extractor”  which,  at  one  time,  xiromised  to 
revolutionize  dairying,  has  never  gained  any  foothold  in  Denmark. 

DANISH  DAIRY  CATTLE. 

There  are,  in  Denmark,  two  distinct  breeds  of  cattle  besides  a large 
number  of  nondescript  animals  which  can  not  be  referred  to  any  breed. 
One  of  these  breeds  is  found  chiefly  on  the  islands,  and  is  known  as  the 
‘‘Red  Danish  Cattle,”  the  other  is  in  the  peninsula  and  is  called  the 
“Jutland  Breed.”  Both  breeds,  or  races,  have  been  much  improved 
during  the  last  twenty  or  twenty-five  years,  but  neither  of  them  has,  as 
yet,  reached  the  highest  limit  of  jAerfection. 
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THE  RED  DAIRY  BREED. 

The  origin  of  this  breed  is  not  readily  traced,  but  it  doubtless  takes 
its  origin  from  a blending  of  the  Angler  breed  of  the  Duchy  of  Hol- 
stein, which  has  been  imported  quite  largely  into  the  country,  with  the 
native  cattle.  Tliere  are  other  foreign  races  which,  i^ossibly,  contrib- 
ute, though  in  a slight  degree,  to  the  make-up  of  this  breed.  Thus, 


Fig.  5. — Cow  of  the  red  Danish  dairy  breed.  ■ 

Shorthorns  have  been  imported  from  England,  Ayrshires  from  Scot- 
land, and  some  few  animals  have  been  brought  from  Switzerland. 
But  the  Angler  breed  has  been  the  most  important,  and  the  present 
red  breed  also  closely  resembles  the  Angler  cattle.  As  the  name  indi- 
cates, they  are  of  a red  color,  the  head  is  of  medium  size,  horns  small 


and  curved  inward,  seldom  symmetrical,  neck  light  and  short,  rather 
depressed,  shoulders  line,  chest  light,  chine  prominent,  hips  broad,  bag 
large,  milk  veins  very  prominent,  legs  short  and  stont,  weight  about 
1,000  to  1,100  pounds.  The  whole  make-up  of  the  cow  is  that  of  the 
ideal  dairy  animal.  She  is  gentle  and  easily  handled.  Figs.  5 and  0 
show,  respectively,  a cow  and  a bull  which  an^  representative  animals 


Fig.  6. — Bull  of  the  red  Danish  hre,cd. 
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of  this  breed.  It  is  only  during  the  last  forty  years  that  the  farmers 
have  awakened  to  the  necessity  of  improving  their  dairy  cattle.  Tre- 
vions  to  that  time  the  dairy,  as  we  have  seen,  was  a subordinate  branch 
of  the  agriculture  of  the  country.  At  that  time  the  farmers  thought 
more  of  developing  a beef  breed  than  of  rearing  a race  which  should 
be  superior  at  the  pail;  nor  has  the  development  been  simultaneous  in 
all  parts  of  the  islands.  The  start  in  improving  cattle  for  the  dairy 
was  made  by  a few  far-seeing  men,  and  as  their  aims  and  objects 
became  known,  others  have  followed  their  example;  but,  even  to-day, 
by  no  means  all  of  the  cattle  on  the  islands  can  be  dignified  by  a classi- 
fication in  this  breed.  Owing,  moreover,  to  the  division  of  the 
country  into  islands,  which  of  necessity  puts  a barrier  to  the  free  inter- 
mixture of  the  cattle,  we  may  find  different  types  of  the  breed  on  the 
different  islands.  The  Island  of  Funen  contains  the  best  specimens  of 
the  breed,  and  several  herds  which  I there  visited  are  unquestionably 
of  high  merit. 

There  are  many  examples  of  the  gradual  development  of  the  milking 
qualities  of  the  cattle  simultaneously  with  the  fixing  of  breed  charac- 
teristics. Mr.  Goldschmidt,  in  his  treatise  on  The  Development  of  the 
Cattle  Interest  in  Denmark,  has  compiled  statistics  from  several  farms, 
which  shows  this  development  even  in  a brief  ])eriod  of  time.  Thus, 
in  1868,  the  average  yield  of  butter  per  cow,  on  twenty- six  farms,  was 
112.7  Danish  pounds.  In  1869  the  average  produce  from  these  farms 
was  132.5  pounds,  per  cow.  In  1871  the  average  yield  from  forty  farms 
was  140.1  pounds,  and  in  1872  it  was  146.4  pounds.  Many  other  similar 
instances  could  readily  be  produced.  The  following  table  of  milk 
yields  in  pounds  avoirdupois  from  several  farms  and  a large  number 
of  cows  will,  in  a like  manner,  show  a gradual  increase  in  production : 


Average  yearly  milk  yield  per  coiv  in  the  herds  of  five  farms  named. 


I 

Sallerupgaard. 

[ 

Rosenfeldt. 

Oregaard. 

Marienborg. 

Egelykke. 

Year. 

No.  of  i 
cows. 

Average 

milk 

yield. 

1 

1 No.  of 
cows. 

Average 

milk 

yield. 

No.  of 
cows. 

! Average 
milk 
yield. 

Xo.  of 
cows. 

Average 
milk 
! yield. 

No.  of 
cows. 

Average 

milk 

yield. 

Founds. 

Founds. 

! Founds. 

Founds. 

1 Founds. 

1869 

71 

3,  748 

112 

4,  488 

186 

4,  400 

84 

4,  879 

1870 

70 

4,167 

166 

4,  523 

114 

4,  400 

200 

4,  380 

95 

4,472 

187] 

70 

4,  807 

165 

4,851 

no 

4,  371 

200 

4,  908 

96 

4,  864 

18?2 

67 

4,  887 

167 

4,  639 

115 

4,409 

220 

4, 192 

96 

4,785 

187:5 

68 

4,  966 

171 

4,  785 

116 

4,  455 

221 

5,  i:50 

98 

5,  024 

1874 

66 

4,  561 

170 

4,  589 

116 

4,  532 

226 

5,187 

108 

4,  626 

1875 

66 

5,  074 

170 

4,  589 

118 

4,  537 

227 

5,  344 

108 

4,  830 

1876 

66 

5,489 

170 

4,449 

121 

4, 466 

234 

5, 193 

111 

5, 121 

1877 

66 

5,  489 

170 

4,  309 

121  i 

4,730 

230 

5,  236 

112 

5, 100 

1878 

66 

4,922 

205 

4,404 

125  1 

4,  834 

231 

4,937 

114 

4,  473 

18'’9 

72 

4,  673 

202 

5,  232 

120  ! 

4,  969 

231 

4,  904 

100 

5,  530 

1880 

72 

4, 141 

206 

4,  698 

132  i 

4,535 

225 

4,  991 

109 

4,684 

1881 

67 

4,  035 

206 

4,656 

128 

4,  565 

224 

5, 128 

115 

4,  836 

1882 

61 

4,988 

202 

5,  542 

125 

4,  679 

232 

5,  042 

107 

4,  892 

1883 

64 

5, 483 

197 

5,310 

120 

4,653 

245 

5,  360 

109 

5, 187 

1884 

60 

4,  947 

200 

5,  459 

122 

5,205 

249 

5,  336 

114 

5,434 

1885 

62 

5,  402 

120 

4,  856 

247 

5,  208 

112 

5,  259 

These  yields  are  from  common  cattle  of  all  ages  and  conditions.  The 
table  represents  about  the  average  of  the  Danish  unimproved  dairy 
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cattle  as  we  find  them  to-day  on  the  ordinary  farms.  The  improved 
red  cattle  are  decidedly  better,  as  sliown  in  the  following:  On  the  farm 
named  ^^Naesbyholm,”  on  which  in  1882  there  were  89  cows,  one  milked 
between  11,000  and  12,000  i)ounds  yearly,  one  between  10,000  and  11,000 
pounds,  two  between  8,800  and  9,000  pounds,  sixteen  reached  8,000 
pounds,  sixteen  between  6,600  and  7,000  pounds,  thirty  between  5,500 
and  6,000  i)ounds,  and  eighteen  between  4,400  and  5,000  pounds  avoir- 
dupois. A farm  on  the  island  of  Funen,  which  has  for  many  years  been 
noted  for  its  excellent  specimens  of  the  red  Danish  dairy  cattle,  has 
given  the  following  average  per  cow  of  five  years  old  or  more: 


In  1877 
In  1878 
In  1879 
In  1880 
In  1881 
In  1882 
In  1883 
In  1884 
In  1885 


Pounds 
per  liead. 

. 6,611 
. 6,970 
. 6,969 
. 7,933 
. 7,147 
. 7,365 
. 6,913 
. 8,292 
- 8,416 


I have  given  the  yields  in  avoirdupois.  Some  few  individual  cows  of 
the  breed  will  exceed  these  figures  and  rise  to  upwards  of  13,000  pounds 
per  year,  but  it  would  scarcely  be  fair  to  judge  the  breed  as  a whole 
by  a few  of  the  choicest  specimens.  Good  average  cows  of  the  breed, 
with  good  care,  may  be  expected  to  yield  from  8,000  to  9,000  pounds 
avoirdupois  yearly. 


THE  JUTLAND  BREED. 


The  characteristic  cattle  in  the  peninsula  of  Jutland,  which  go  by  the 
above  name,  are  black  and  white  in  color  and  tlie  dairy  (jualities  are 
not  quite  so  well  developed  as  those  of  the  red  cattle  of  the  islands. 
They  have  been  handled  more  as  a beef  breed,  and,  until  comparatively 
recently,  the  fattening  of  steers  was  considered  of  more  importance  and 
more  remunerative  than  the  dairy  business.  The  cattle  had,  therefore, 
for  a long  series  of  years  been  developed  for  beef  rather  than  for  milk. 
This  is,  however,  now  changed,  and  daii  ying  is  there,  as  elsewhere,  the 
leading  branch  of  farming.  The  origin  of  this  race  is  unknown,  as  this 
class  of  cattle  has  been  there  from  time  immemorial.  It  may  be  said 
to  be  native  to  the  soil  and  it  has  been  only  slightly  modified  by  the 
introduction  of  foreign  breeds.  The  color  is  not  altogether  uniform, 
but  a large  majority  of  them  are  black  and  wliite,  much  resembling  the 
IIolstein-Friesian  breed.  The  head  is  usually  black  and  the  legs  and 
tail  white.  In  shape  they  are  somewhat  heavier  in  front  than  tlie  red 
cattle,  tlie  dairy  type  being  not  ipiite  so  fully  developed  as  in  the  latter, 
and  the  steers  fatten  readily  and  attain  a good  weight.  The  cows  are 
a little  smaller  than  those  of  the  red  cattle,  especially  in  those  regions 
where  the  soil  is  poor  and  the  feed  not  abundant.  They  are  distin- 
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guislied  for  hardiness  and  thrive  well  on  moderate  feed.  The  milk 
yield  is  also  somewhat  less  than  that  given  for  the  red  cattle.  On 
many  farms  the  average  yield  of  all  ages  will  not  nmch  exceed  3,500 
pounds  per  year  and  on  other  farms  the  average  reaches  4,500  pounds. 
This  is  for  common,  unimproved  stock.  In  some  exceptional  cases, 
where  special  attention  has  been  given  to  the  selection  of  the  herd,  the 
average  will  go  as  high  as  6,500  pounds,  for  cows  in  good  condition. 
One  of  the  best  cows  of  the  breed,  which  is  shown  in  the  accompanying 
illustration  (Fig.  7)  has,  in  the  years  1886-’89  inclusive,  given  respectively 
9,273  pounds,  10,488,  10,719,  and  9,905  pounds  avoirdupois;  but  this  is 
an  exceptional  animal.  On  the  farm  where  she  belongs  the  average  for 
the  same  years  was  6,176,  6,799,  7,317,  and  7,334  pounds  per  cow.  One 
of  the  best  herds  of  this  breed  is  found  on  the  farm  named  Borupgaard, 
in  central  Jutland.  This  herd  has  been  so  improved  during  the  last 
twenty  years  that  it  is  now  one  of  the  leading  herds  of  that  breed  in 


Fig.  7.— Cow  of  the  Jutland  breed. 


the  country.  The  improvement  has  been  made  by  selecting  the  best 
cattle  which  could  be  found,  regardless  of  cost,  and  breeding  from  these 
only.  The  milk  yields  of  this  herd,  from  18^0  to  1890,  were  as  follows : 


[ 

Tear. 

Xuniber 
of  cows. 

Average 

yield. 

Xuniberof  i 
cows  yielding 
over  6,600  | 
poumls. 

1880... 

124 

Pounds. 
5,  995 

36 

1881... 

127 

5,830 

31 

1882... 

124 

5,  720 

32 

1883... 

122 

5,912 

34 

1884... 

• 127 

5.  830 

30 

1885... 

140 

5,720 

32 

1886... 

145 

5,  610 

29 

1887... 

142 

5,  610 

38 

1888... 

145 

6,116 

52 

1889... 

138 

5 610 

35 

1890... 

142 

6,  380 

43 

This  average  includes  from  15  to  25  cows  each  year  which  were  not 
at  their  best  either  by  reason  of  having  lost  their  calves  or  by  reason 
of  being  barren. 
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COMPOSITION  OF  DANISH  MILK. 

In  regard  to  the  quality  of  the  milk  of  the  two  breeds,  the  experi- 
ments of  Prof.  Fjord,  in  which  the  two  breeds  were  kept  on  the  same 
farm  and  treated  in  the  same  manner,  indicated  that  if  the  Jutland 
breed  gave  somewhat  less  milk  than  the  red  breed,- the  per  cent  of  fat 
was  also  a trifle  higher,  so  that  for  the  production  of  butter  there  was 
practically  no  diflerence  between  them,  so  far  as  this  one  experiment 
would  indicate.  The  average  composition  of  43  samples  of  Danish 
milk,  according  to  Prof.  Y.  Storch,  is  as  follows : 

Per  cent. 


Water 87.64 

Solids 12.36 


Total 100.  00 


Solids : 

Fat 3.46 

Albiimiuoid  substances 3.72 

Milk  sugar 4.  42 

Asb 0.76 


This  is,  doubtless,  a fair  average  of  the  composition  of  Danish  milk 
generally. 

IMPROVEMENT  OF  THE  CATTLE. 

As  has  been  stated,  the  best  specimens  of  these  respective  breeds  are 
in  the  hands  of  a few  breeders  who  have  labored  skillfully  and  perse- 
veringly  during  the  last  two  decades  in  order  to  improve  their  herds  j 
but  the  general  desire  to  improve  has  now  spread  all  over  the  country 
and  there  is  scarcely  a farmer,  be  his  farm  large  or  small,  who  is  not 
striving  with  might  and  main  to  improve  his  herd.  This  is  shown  in 
many  ways.  It  has  given  rise  to  numerous  associations  among  which, 
perhaps,  the  so-called  ^‘Bull  associations’’  are  the  most  important. 

Bull' associationH. — These  associations  are  made  up  of  the  larmers  in 
a given  neighborhood  who  unite  and  purchase  a superior  bull  which 
they  use  in  their  respective  lierds.  The  purchase  price  is  borne  by  the 
association  and  his  keep  is  paid  for  out  of  the  service  fees.  In  many 
instances  these  associations  are  aided  by  small  gifts  from  local  farmers’ 
clubs  and  from  a state  fund  set  apartfor  that  purpose.  \ give  an  example 
which  will  suflice  to  illustrate  all  cases,  and  this  is  one  of  several  which 
fell  under  my  own  observation.  Sucli  an  association  bull  was  stationed 
on  alarm  in  the  town  otKinge  on  the  island  of  Funen.  The  association 
that  owned  him  consisted  of  twenty-nine  members,  all  farmers  in  the 
neighborhood.  They  had  selected  one  hundre<l  of  their  best  cows  and  he 
was  put  to  none  but  those  chosen;  inferior  cows  were  not  eligible.  lie 
was  a good-sized,  handsome  animal  of  the  red  breed  and  weighed  abont 
1,900  pounds  avoirdupois.  He  cost  abont  $102.  The  service  fee  i)aid 
by  members  Avas  about  70  cents,  but  this  fee  Huctuates  with  the  cost  of 
his  keep,  as  the  members  are  (diarged  only  the  actual  cost.  He  was 
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recorded  in  the  herdbook  for  that  breed,  was  5 years  old  and  had 
taken  several  prizes.  The  kee])  of  this  bull  ainoiinted  last  year  to  about 
$()8,  which  sum  was  paid  to  the  farmer  who  had  him  in  charge,  and 
one-third  of  this  was  covered  by  state  aid. 

Fairs. — The  numerous  district,  county,  and  association  fairs  at  which 
animals  are  exhibited  and  compete  with  each  other  for  prizes  have  a 
wholesome  inliuence  on  the  improvement  of  the  dairy  cattle.  Here 
the  best  types  are  shown,  their  good  qualities  are  made  prominent  by 
the  prizes  they  win,  and  purchases  and  transfers  commonly  also  take 
place  at  these  fairs.  These  institutions  are  helped,  or  maintained, 
under  the  auspices  of  the  Royal  Agricultural  Society,  which  I shall  have 
occasion  to  mention  later.  The  fairs  are  a potent  force  in  the  improve- 
ment of  the  Danish  dairy  cattle. 

Official  advisers. — Another  important  aid,  especially  for  the  inex- 
perienced breeders,  is  a class  of  officials  who  have  become  quite 
numerous.  They  are  called  ^^Konsulenter,”  from  the  word  to  consult, 
which,  in  a free  translation,  may  be  rendered  “advisers.”  The  state 
maintains  three  such  officials  in  cattle-breeding,  and  three  more  for 
horses  and  sheep,  each  of  whom  is  assigned  to  a given  district.  Many 
of  the  leading  local  societies  have,  in  like  manner,  “ Konsulenter”  or 
“advisers”  of  their  own.  Altogether  there  are  between  twenty  and 
thirty  “advisers”  of  the  latter  class  in  the  country  at  present.  Their 
business  is  to  answer  questions  and  give  advice  on  all  knotty  points 
which  the  farmer  himself  does  not  feel  competent  to  decide  upon. 
They  are  supposed  to  be  expert  in  all  questions  pertaining  to  cattle- 
breeding.  They  are  familiar  with  the  history  and  breeding  of  all  the 
herds  and  even  individual  animals  in  their  respective  districts,  and, 
not  infrequently,  they  are  also  veterinarians.  It  will  be  readily  seen 
how  they  can  render  important  service  to  the  plain  farmer  in,  for 
instance,  the  selection  of  a breeding  bull,  or  in  almost  any  proj)osed 
line  of  improvement.  In  addition  to  this  they  lecture  at  the  gather- 
ings of  farmers  in  their  respective  districts,  thus  serving  as  public 
teachers,  and  in  a hundred  ways  are  of  assistance  in  the  improvement 
of  the  dairy  stock.  Under  such  methods  it  is  apparent  that  rapid 
strides  are  being  made  in  the  development,  not  only  of  the  dairy  breeds, 
but  of  the  dairy  industry  as  a whole. 

DAIRY  IMPLEMENTS  AND  MACHINERY. 

SEPARATORS. 

First  among  the  long  list  of  machinery  and  utensils  used  in  the 
Danish  dairy  should  be  placed  the  separator.  There  are  several  pat- 
terns in  use,  but  the  one  most  commonly  used  is  the  machine  shown  in 
the  accompanying  illustration  (Fig.  8).  It  is  there  known  as  the  Bur- 
meister  & Waine  separator,  after  the  manufacturers.  The  machine, 
which  was  invented  by  a Dane,  P.  Nielsen,  was  first  used  successfully 
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in  Oopenliageii  in  1878.  It  lias  since  been  improved  and  altered  in 
many  ways,  but  retains  the  essential  original  features.  It  can  raise 
the  slvim  milk  and  cream  tlirough  its  discliarge  pipes  to  a height  of  8 
feet,  thereby  enabling  them  to  run  off  to  other  iiarts  of  the  creamery 
where  the  reservoirs  may  be  located.  It  is  the  only  separator  which 
can  do  this.  Fig.  9 c shows  this  arrangement.  It  is  manufactured 
in  several  sizes.  Th^  larger  forms  revolve  with  a speed  of  2,800 
revolutions  a minute  and  the  smaller  form,  which  is  designated  as  i?” 
by  the  manufacturers,  revolves  with  a speed  of  4,000  revolutions  per 
minute. 

Another  separator,  which  I believe  to  be  gaining  favor  in  Denmark, 
is  the  so-called  ‘‘Alpha”  separator,  invented  by I)e Laval.  I saw  it  in 
use  in  several  places,  and  the  superintendents  invariably  spoke  highly 
of  it.  This  form  is  peculiar  in  that  it  has  a series  of  inverted  tin  pans 
in  the  drum,  between  which  the  milk  must  pass  and  which,  it  is  claimed, 
facilitate  the  more  complete  separation  of  the  cream.  It  is  claimed 
that  it  can  skim  1,750  pounds  avoirdupois  per  hour,  at  a rate  of  speed 


Fig.  8. — The  Burmeister  & Waine  separator. 


of  5,600  revolutions  per  minute,  with  the  milk  at  a temperature  of  75^ 
to  80^  F.  The  still  larger  form  known  as  “Alpha  2”  can  skim,  it  is 
claimed^  3,500  pounds  per  hour  at  a speed  of  5,600  revolutions  i^er 
minute. 

A third  separator,  which  is  used  to  a considerable  extent,  is  also  of 
Danish  origin.  It  was  invented  and  first  brought  into  use  in  1885  by 
M.  Peterson  and  J.  Nielson.  They  sold  it,  however,  soon  after  to  the 
present  manufacturers,  Koefoed  & Hauberg,  by  whose  name  it  is 
known.  It  is  claimed  for  it  that  it  skims  the  milk  clean  and  works 
with  comparatively  light  power.  There  are  still  one  or  two  others  in 
use  of  German  origin,  but  only  the  three  here  named  can  be  said  to 
play  any  important  part  in  the  dairy  business,  and  in  point  of  numbers 
in  use  of  each  kind  they  rank  about  in  the  order  here  given.  Each  of 
these  patterns  can  also  be  had  in  smaller  machines  for  hand  ])ower, 
and  these  “Baby”  se])arators  are  (joining  more  and  more  into  use  in  the 
smaller  dairies. 
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Buvmeistcr  & Waine’s  band  separator  is  manufa(dured  in  two  sizes, 
costing, resj^eetively,  about  |08  and  $95,  and  with  respective  capacities 
of  250  and  350  pounds  of  milk  x)er  hour.  The  Koefoed  & Ilauberg 
hand  separator  is  also  manufactured  in  two  sizes,  costing,  respectively, 
about  $154  and  $117  and  with  resj^ective  cai)acities  of  500  i)ounds  and 
400  x^ounds  of  milk  x>er  hour. 

De  Laval’s  hand  sex^arators  are  likewise  in  two  forms,  the  ^‘Baby” 
costing  about  $62,  with  a capacity  of  120  xmuuds  per  hour,  and  the  ^‘Alpha 


baby which  skims  250  pounds  x^er  hour.  I did  not  learn  the  price  at 
which  it  was  sold. 

W e will  next  notice  a few  pieces  of  machinery  directly  connected  with 
the  separator.  The  receiving  basin,  into  which  the  milk  is  poured  after 
it  has  been  received  at  the  creamery  and  weighed,  is  sometimes  a large 
wooden  vessel,  either  square  or  circular  in  form,  and  in  other  places  it  is 
made  of  heavy  tin.  It  is  always  placed  on  a x>latform  so  high  above  the 
floor  where  the  separators  stand  that  the  milk  can  run  by  gravity  into 
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them.  It  is  a well-known  fact  that  the  milk  is  skimmed  cleanest  when 
warmed  to  a temperature  upwards  of  75°  F.  The  milk  does  not  have 
this  temperature  when  received  from  the  dairy,  nor  can  it  be  attained 
unless  it  is  heated,  and  for  this  purpose  a piece  of  machinery  has  been 
invented,  through  which  the  milk  runs  in  a continuous  stream  on 
its  way  to  the  separator,  and  in  passing  is  heated  by  steam  to  the 
required  temperature.  This  machine  is  known  as  the  forewarmer” 
(see  Fig.  9 a).  It  is  a simple  cylindrical  barrel,  made  of  tin  or  copper, 
which  is  ‘‘jacketed  5”  that  is,  placed  inside  another  and  a little  larger 
vessel,  so  that  a space  is  left  between  the  two,  and  this  space  is  made 
steam-tight.  The  steam  is  introduced  into  this  space,  and  it  thus  warms 


Fig.  10,— The  Lawrence  cooler. 


the  milk  contained  in  the  inner  vessel.  To  warm  it  evenly  an  agitator  is 
introduced,  which  revolves  slowly,  so  as  to  bring  all  the  milk  into  equal 
contact  with  the  heated  sides  of  the  vessel.  The  milk  enters  the  fore- 
warmer at  the  bottom  and  runs  out  at  the  top.  An  opening  in  the  dis- 
charge pipe  permits  of  inserting  the  bulb  of  a thermometer  so  that  the 
temperature  can  always  be  noted. 

There  are  several  devices  which  regulate  the  inflow  of  milk  into  the 
separator,  or  other  vessels,  so  that  the  stream  is  constant  from  beginning 
to  end,  although  there  may  be  a variation  in  xiressure.  One  of  these  is 
known  as  “Prof.  Fjord’s  regulating  funnel,”  having  been  invented  by 
him.  Another  arrangement  is  to  i)ut  a “swimmer”  in  the  funnel.  A 
“swimmer”  is  a. cylinder  with  conical  ends,  into  each  of  which  is  put  a 
X>iece  of  wire,  which  thus  forms  the  axis  of  the  cylinder.  One  end,  with 
its  wire,  jwojects  into  the  discharge  pipe  of  the  funnel,  and  the  other  end, 
with  its  wire,  i)roje(ds  into  the  discharge  cock  of  the  basin,  or  reser- 
voir. Nowa  if  the  milk  runs  too  fast,  this  “swimmer”  rises  iq)  against 
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the  end  of  tlie  discharge  cock,  partially  closing  it  and  thus  regulating 
the  how.  The  “swimmer”  is  used  in  the  funnels  shown  at  (jg^  Fig.  t), 
and  “Fjord’s  regulating  funnel”  at  h.  The  cream  from  the  separator  is 
run  into  the  sus])ended  vessel  d,  from  which  it  runs  through  the  steril- 
izer c to  the  cooler  /.  The  cream  may  run  from  the  separator  either 
directly  to  a cooling  apparatus,  or,  as  noted  above,  through  a sterilizer 
to  the  cooler.  We  will  note  the  latter  first. 

COOLERS. 

Three  forms  of  coolers  were  noticed,  and  all  three  cool  the  milk  or 
cream  upon  the  same  principle.  A stream  of  cold  water  enters  the 
apparatus  from  below  and  running  through  a “ wprm,”  or  a piece  of 
thin  zigzag  pipe  to  the  top  of  the  apparatus,  it  is  discharged,  the  end 
of  the  pipe  being  directed  downwards  and  discharging  the  water 
below.  The  milk  or  cream  is  poured  into  a hopper  on  top  of  the  appa- 
ratus and  runs  slowly  in  a thin  sheet  down  over  the  corrugated  sides, 
J 


Fig.  11. — The  Smith  cooler. 


and  coming  thus  into  direct  contact  with  the  cool  metal  it  is  cooled  to 
within  4 or  5 degrees  of  the  temperature  of  the  water  used.  The  water 
may  be  supplied  from  a tank  or  large  barrel  placed  so  high  that  it  will 
run  through  the  pooler.  Fig.  10  is  a good  illustration  of  the  “Law- 
rence cooler,”  which  I described  in  my  preliminary  report.  The  barrel 
should  be  filled  with  broken  ice  and  a jet  of  water  turned  onto  keep 
up  the  supply.  From  the  barrel  it  runs  into  the  bottom  of  the  cooler, 
and  following  the  zigzag  pipe  it  runs  out  at  the  top  and  is  discharged 
through  a piece  of  hose.  The  substance  to  be  cooled  is  poured  into  the 
small  reservoir,  whence  it  flows  into  the  hoi^i^er,  and  then  flows  over 
the  cooler.  The  Smith  cooler  (Fig.  11)  is  cylindrical  in  shape  instead 
of  flat.  The  water  enters  through  the  hose  e and  is  discharged  at  /. 
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In  some  cases  I found  tliat  the  water  running  from  the  cooler  was 
again  raised  to  the  reservoir  by  a pump  Avorked  by  the  engine  that 
supplied  the  power  for  the  establishment.  This  effected  a saving  of  ice. 
and  the  water  Avas  cooler  than  it  could  be  if  drawn  from  some  outside 
source.  These  coolers  are  made  in  many  sizes.  The  largest  is  3 feet, 
high  in  the  body,  and  is  claimed  to  cool  5,000  pounds  of  milk  per  hour, 
from  180°  F.  to  about  3°  F.  above  the  temperature  of  the  Avater  used. 

PROF,  fjord’s  control  APPARATUS. 

This  invention,  Avhich  is  illustrated  in  Fig.  12,  is  in  universal  use  all 
over  the  country.  It  has,  by  successive  steps,  been  imxu’oved  and 
enlarged  until  it  now  has  the  form  herewith  represented.  The  Danes 
think  a great  deal  of  this  piece  of  testing  machinery,  and  are  firm  in 
the  belief  that  there  is  nothing  equal  to  it.  The  inventor  is  the  highest 
authority  in  dairy  matters  that  they  recognize,  and  it  is  impossible  that 
a thing  he  recommends  could  be  inferior  to  anything  else.  I told 
them  of  our  Babcock  milk  tester,  but  my  representations  met  with  no 
favor.  The  fact  that  chemicals  Avere  to  be  used  in  the  Babcock  test, 


Fig.  12. — Prof.  Fjord’s  control  apparatus. 


was  considered  an  insuperable  obstacle  which  might  Avork  dire  disaster 
in  the  hands  of  common  dairymen  who  have  had  no  training  in  chemistry. 
Fjord’s  milk  tester  presented  no  such  difficulty,  and  to  them  represented 
the  acme  of  simplicity  and  accuracy.  As  shown  in  the  illustration,  it 
is  a nest  of  glass  tubes  built  up  of  twenty-four  little  frames  which  are 
suspended  from  as  many  arms  radiating  from  a central  hub.  Eacli  of 
the  small  frames  holds  eight  tubes,  the  Avhole  containing  one  hundred 
and  niuety.-two  tubes,  and  being  capable  of  making  192  tests  at  once. 
A small  frame  is  shown  botli  inside  view  and  end  view  in  the  illustration. 
The  tubes  are  about  0 inches  long,  and  half  an  inch  in  diameter.  It  is 
essential  that  tliey  sliould  be  of  the  same  diameter  throughout.  In 
shape  they  are  like  the  ordinary  test  tubes,  except  that  the  mouth  is 
straight,  not  flaring.  There  are  no  sc^ales  or  marks  on  these  tubes,  but 
the  places  they  occupy  in  the  frame  are  nund)ered  from  one  to  eight, 
and  the  frames  are  numbered  from  one  to  twenty-four.  It  Avill  thus  be 
seen  that  in  testing  a sannhe  of  milk  it  is  only  necessary  to  keep  a 
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record  of  the  place  it  occupies  in  tlie  nest.  To  till  the  tubes  they  use  a 
little  dipper,  represented  in  Fig.  13,  made  of  tin.  It  has  a little  pro- 
jecting arm  on  one  side  which  is  put  into  the  tube  after  it  is  filled,  and 
thus  forces  out  a quantity  of  milk  e(pial  to  the  space  it  occupies.  By 
this  means  it  is  possible  to  get  exactly  the  same  amount  of  milk  in 
each  tube.  The  test  is  on  the  centrifugal  princii)le. 

The  Burmeister  & Waine  separator  has  a very  large  bowl  and  it  is 
made  to  attach  to  an  axis  which  stands  peri)endicular  in  the  center  of  the 
bowl.  The  hub  of  the  nest  is  put  over  this  axis  and  when  the  bowl  is 
set  in  motion  the  nest  of  samples  turns  with  it,  the  frames  being  swung 
out  ."O  that  the  tubes  occupy  a horizontal  position  with  the 
opening  pointing  inward.  The  cream  in  each  sample  is  forced 
to  the  mouth  of  the  tube,  and  by  continuing  to  run  the  machine 
for  forty-live  minutes,  which  is  the  usual  time,  the  cream  forms 
a perfectly  solid  mass  which  tits  like  a cork  over  the  milk. 

Now,  by  means  of  the  little  scales  shown  in  the  lower  right-hand 
corner  of  the  illustration  (Fig.  12),  thislayerof  cream  is  measured 
and  recorded  for  each  sam])le.  Then,  by  reference  to  a table, 
constructed  by  Prof.  Fjord  to  be  used  in  this  connection,  the 
operator  reads  off  the  per  cent  of  fat  contained  in  each  sample 
of  milk.  I was  told  by  more  than  one  chemist,  who  had  com- 
pared the  results  of  this  milk-tester  with  chemical  analysis  of 
the  milk,  that  when  carefully  handled  it  would  work  with  perfect  ac- 
curacy. It  is  not  likely  to  meet  with  favor  in  this  country;  but  I de- 
scribe it  because  of  the  importance  it  has  in  Danish  creameries. 


Fig.  13. 
Dipper. 


CREAM  BARRELS. 

The  vessels  in  which  the  cream  is  set  to  ferment  may  next  be  men- 
tioned. These  were,  in  nearly  every  case  that  came  under  my  observa- 
tion, simple  wooden  barrels,  although  I learned  that  in  some  iilaces 
were  used  large  tin  cans  of  a size  suited  to  the  size  of  the  dairy. 
Sometimes  only  one  or  two  were  needed,  while  at  other  places  I saw 
three  or  more  in  use.  They  Avere  made  of  oak  wood  and  each  was  sup- 
plied with  a lid.  A double  cream  barrel  I learned  was  in  use  in  some 
creameries.  It  consisted  of  a tin  can  fitted  inside  a wooden  tub  or 
barrel.  The  object  aimed  at  was  to  maintain  a uniform  temperature 
in  the  cream  by  guarding  against  the  effect  of  external  fluctuations. 


THE  PASTEURIZINGr  APPARATUS. 

I described  briefly  this  piece  of  dairying  machinery  in  my  preliminary 
report,  and  here  present  an  illustration  Avith  a more  detailed  descrip- 
tion (see  Fig.  II).  The  form  used  in  Denmark  was  invented  by  Prof. 
Fjord.  He  introduced  an  agitator  to  prevent  the  burning  of  the  milk  or 
cream.  It  is  made  of  a copiier  cylinder  covered  with  tin  (Fig.  lluu). 
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Tliis  is  fitted  steam -tight  into  a vessel  of  somewhat  larger  diameter, 
1)})^  made  either  of  copper  or  galvanized  iron,  and  then  covered  on  the 
outside  with  wood  to  retard  cooling.  The  steam  is  introduced  through 
the  opening  at  g into  the  space  between  the  two  vessels  and  passes 
out  through  the  pipe  dd.  The  milk  or  cream  enters  through  the  pipe  c 
into  the  bottom  of  the  apparatus  and  it  is  discharged  through  the  pipe 
6,  which  has  a pocket  on  the  upper  side  into  which  a thermometer  can 
be  inserted,  thus  enabling  the  operator  to  control  the  temperature, 
which  he  does  by  letting  in  more  or  less  steam.  The  agitator  / is  a 
simple  frame  of  wood  or  metal.  It  is  turned  at  a speed  of  about  150 

by  a belt  connected  with  the  shafting.  This 
use  in  Danish  dairies.  It  is  intended  to  kill 
the  microbes,  or  at  least  the  greater  part  of 
them,  and  thus  prevent  or  retard  their  propa- 
gation, and  it  is  used  for  sweet  milk,  for  cream, 
or  for  skim  milk,  as  the  case  may  be.  In  some 
instances  the  sweet  milk  is  sterilized  instead  of 
being  merely  warmed  by  the  ‘‘forewarmer”  be- 
fore it  runs  into  the  separator.  In  other  dairies 
I found  that  the  cream  was  sterilized  and 
again  cooled  at  once  before  it  was  set  into  the 
cream  barrels  to  await  fermentation.  And  in 
nearly  all  cases  where  the  sweet  milk  was  not 
sterilized  before  it  was  separated  I found  that 
the  skim  milk  was  sterilized  as  it  left  the 
separator.  This  was  especially  the  case  in  co- 
operative dairies,  where  nearly  all  the  skim 
milk  was  taken  back  to  the  producers.  Thus 
treated  it  would  keep  better,  and  in  feeding  it  to  calves  it  was  claimed 
that  all  danger  of  possible  infection  with  tuberculosis  was  avoided. 

The  temperature  to  which  the  milk  or  cream  was  heated  I found  to 
vary  somewhat,  but  it  was  usually  somewhere  between  ICfio  and  180^ 
F.  It  should  be  noted  that  in  order  to  maintain  this  temperature  con- 
stantly the  steam  should  be  admitted  directly  from  the  boiler.  Waste 
steam,  it  has  been  found,  does  not  answer  the  purpose.  It  may  be 
noted  in  this  connection  that  when  tlie  sweet  milk  is  sterilized  by  being 
heated,  say  to  170°  F.,  the  separator  can  skim  it  much  cleaner  than 
when  it  runs  through  at  a lower  temperature;  but,  on  the  other  hand, 
sterilization  of  either  sweet  milk  or  cream  slightly  diminishes  the 
amount  of  butter.  It  increases  the  amount  of  butter  tat  retained  in  the 
buttermilk  and  it  diminishes  the  amount  of  water  in  the  butter. 


revolutions  per  minute 
apparatus  is  in  common 
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Fig,  14.-  Pasteurizing  apparatus. 


THE  CHURN. 


The  next  important  piece  of  dairy  apparatus  is  the  cliurn.  Of  this 
1 found  but  one  pattern  and,  I believe,  only  one  size.  Where  one  churn 
was  not  sufficient  to  do  the  work,  several  were  used.  The  pattern  used 
is  represented  in  the  accompanying*  illustration  (Fig*.  15).  It  is  a large 
truncated  barrel  made  of  oak  wood  and  suspended,  as  shown  in  the  illus- 
tration, by  pivots  near  the  center  of  gravity,  resting  in  upright  posts. 
This  arrangement  tacilitates  the  removal  of  butter  and  buttermilk  and 
the  cleaning  of  the  churn,  in  that  it  can  readily  be  tilted  to  any  angle. 
The  cream  is  churned  by  a revolving  agitator  made  of  wood,  shown  in 
the  lower  left-hand  corner  of  the  cut.  Sometimes  cleats  are  nailed  on 
the  inside  of  the  churn  to  the  number  of  three  or  tour,  which,  by  break- 


ing the  rotary  motion  of  the  cream,  assist  in  the  agitation.  In  the  ma- 
jority of  instances  the  power  used  is  steam,  but  I saw  also  the  churn 
worked  by  a horse,  through  the  medium  of  a sweep.  The  illustration 
shows  the  butter-maker  in  the  act  of  removing  the  butter  with  a sieve 
which  drains  off  the  buttermilk. 


The  butter-workers  used  are  of  the  same  patterns  which  we  lind  in 
this  country  5 in  fact,  I believe  they  are  of  American  origin.  In  former 
times,  before  the  introduction  of  mechanical  butter- workers,  the  butter 
was  worked  by  hand  altogether,  in  a trough,  as  shown  in  Fig.  16.  It 
is  simply  a log  of  hard  wood,  usually  beech  wood,  which  is  scooped  out 
and  made  smooth.  It  is  so  placed  that  it  inclines  very  slightly  to  one 
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Fig.  15. — Dauish  churns. 


BUTTER-WORKERS. 
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end,  and  thus  the  buttermilk  as  it  is  pressed  out  will  run  into  a vessel 
placed  underneath,  through  a hole  in  the  trough.  It  is  only  in  a few 
places,  and  where  the  dairying  is  conducted  on  a small  scale,  that  the 
butter  is  Avorked  by  hand.  The  old-fashioned  butter  trough  will  soon 
be  classed  among  the  obsolete  articles. 


VlG.  16. — Butter  trongli. 


BI-TTEB-OOOLERS. 

Butter-coolers  are  found  in  every  dairy.  Tlie  cooler  is  a siniiile  box 
made  either  of  Avood  or,  in  some  cases,  of  zinc,  in  Avhich  the  butter  is 
ke^it  to  cool  after  it  is  removed  from  the  butter- av or ker,  and  it  remains 
there  until  it  is  time  to  give  it  the  next  working.  The  box  is  provided 
with  one  or  more  cleats  inside,  according  to  its  depth,  and  slats  are 
laid  across  the  box  on  these  cleats  on  which  the  butter  is  put,  as  shoAvn 
in  Fig.  17.  In  the  illustration,  a represents  the  cleat,  c the  slats,  and 
tS  the  butter.  The  box  is  covered  with  a lid  on  which  is  jmt  a layer 


Fig.  17.— Cooling  box  for  butter. 


of  broken  ice,  and  the  ice  Avater  from  the  melting  of  this  ice  runs  down 
into  the  bottom  of  the  box.  To  facilitate  the  cooling,  the  butter  is 
rolled  into  an  arch,  as  shown  in  the  illustration.  In  some  of  the  larger 
dairies  Avhich  I visited  these  boxes  admitted  of  placing  two  or  three 
layers  of  butter  to  cool  at  once. 

DAIRY  SCALES. 

Every  dairy  is  sujiplied  with  several  scales  of  varying  sizes.  The 
decimal  weight  is  used  everywhere.  Instead  of  moving  the  weight 


along  on  the  lever  arm,  as  we  usually  do,  there  are  two  i)latfornis,  (jne 
on  which  to  plac'.e  the  object  to  be  weighed  and  on  the  other  the  weights 
of  different  sizes.  In  many  dairies  they  use  a weight  on  the  receiving 
platform  for  the  milk,  which  has  a basin  holding  from  50  to  75  gallons. 
The  milk  is  poured  into  this  and  when  a certain  weight  is  reached  it 
is  checked  oft'  and  the  basin  is  tipped  so  that  it  empties  its  contents 
into  the  large  milk  vat. 

BUCKETS  AND  MILK  CANS. 

Of  these  many  styles  are  used.  They  are  generally  made  of  heavy 
tin  and  they  arc  not  infrequently  enormous  in  size.  The  cans  in  which 
the  milk  is  transported  are  of  two  general  forms,  square  and  round, 
and  the  mouth  is  so  large  that  it  admits  a hand  and  arm  readily.  Fre~ 
quently  the  weight  of  the  can  is  stamped  uiion  it,  or  it  is  stamped  upon 
a brass  plate  and  soldered  to  the  can,  thus  obviating  the  weighing  of 
the  can. 

j CHEESE  VATS. 

These  are  of  two  general  forms,  the  oblong  box  and  the  cylindrical  vat. 
In  the  latter  the  milk  is  warmed  only  through  the  bottom,  wMch  is 
double  and  made  of  copper,  admitting  steam  to  be  injected  between  it 
and  the  real  bottom  of  the  vat.  The  square  form  is  of  the  type  in 
common  use  in  this  country.  The  cheese  presses  are  also  found  in 
several  patterns,  none  of  which  are  superior  to  those  in  use  in  this 
country.  The  horizontal  press  is  known  as  tlie  ‘^American’’  cheese 
press,  and  has  been  imported  from  this  country. 


CLEANING  UTENSILS. 

Of  these  there  is  a large  variety  of  scrubbers  and  brushes  in  use, 
some  of  which  are  represented  in  Fig.  18.  Strainers,  thermometers, 
measuring  glasses,  etc.,  are  of  numerous  jiatterns,  but  I did  not  notice 
any  that  were  improvements  on  those  in  use  here. 
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SYSTEMS  OF  CREAMING. 

Tlie  system  now  in  use  is,  as  has  already  been  indicated,  the  separa- 
tor system,  but  previous  to  its  introduction  there  were,  as  noted  under 
the  heading  of  the  development  of  the  dairy,  several  transitions  from 
one  improved  method  to  another,  and  all  of  these  can  yet  be  seen  repre- 
sented on  Danish  farms.  I will,  therefore,  briefly  describe  them,  inas- 
much as  conditions  in  this  country  may  be  such  that  a farmer  now  and 
then  can  use  one  or  the  other  of  them  to  advantage. 

I. — SETTING  MILK  IN  SHALLOW  VESSELS. 

It  was  early  recognized  that  it  was  necessary  to  keep  the  milk  in  a 
uniformly  cool  temperature  in  order  that  the  cream  might  rise  in  a 
reasonable  time  and  the  milk  keep  sweet,  and  to  produce  this  condition 
it  became  customary  to  keep  the  milk  in  cellars  or  basements.  These 
were  not,  as  the  word  might  imply,  dark  places  deep  in  the  ground,  but 
they  were  usually  4 or  5 feet  deeper  than  the  surface  of  the  ground, 
windows  and  ventilators  to  supply  light  and  fresh  air  being  put  in; 
and  to-day,  with  the  improved  separator  system,  we  And  these  base- 
ments still  in  use,  not  because  they  are  a recognized  necessity,  but 
because  they  remain  in  the  buildings  as  remnants  of  a former  system. 
In  the  new  creameries,  which  are  now  being  constructed,  cellars  are 
frequently  wanting.  The  old  method  of  setting  the  milk  in  shallow 
vessels  where  it  stood  from  twenty-four  to  forty-eight  hours  before  it 
was  skimmed  required  an  even,  cool  temperature,  and  the  cellar  was, 
in  that  day,  the  nearest  approach  to  that  condition.  The  milk  was 
strained  into  shallow  wooden  tubs  and  these  placed  by  companies  and 
l)latoons  in  rows  upon  the  floor,  a narrow  alley  way  separating  one 
milking  from  another. 

This  system  of  setting  the  milk  required  an  unusually  large  cellar. 
It  required  from  12  to  20  square  feet  of  space  for  each  cow  in  the  dairy. 
Tldsliad  the  advantage  that  there  was  always  a large  volume  of  air  in 
the  room  and  that  by  careful  ventilation  the  air  could  be  kept  sweet 
and  fresh.  It  was  also  necessary  that  these  cellars  be  thoroughly 
drained,  so  that  all  moisture  which  collected  in  the  course  of  cleaning 
could  be  easily  led  oft.  The  floor  was  usually  made  of  brick  set  on  edge ; 
later  on  it  was  occasionally  made  of  cement,  and  in  exceptional  cases  it 
was  made  of  hewn  stone.  The  vessel  most  commonly  in  use,  in  which 
the  milk  was  set,  is  shown  in  Tig.  2.  The  cream  was  skimmed  off  when  it 
had  stood,  as  stated,  from  twenty-four  to  forty-eight  hours.  In  summer 
the  skimming  usually  took  place  in  twenty-four  hours  and  in  winter  in 
thirty-six  to  forty-eight  hours.  This  shallow  tub  was  made  of  oak 
wood  2 feet  in  diameter  and  5 inches  high  inside.  The  (pmntity  of 
milk  set  in  the  tub  differed  with  the  different  seasons,  from  1\  inches 
to  about  2)4  inches  dee]).  The  chief  objection  to  this  system  is  tliat  too 
much  of  the  cream  lemains  in  the  milk.  In  summer  when  it  is  neces- 


sary  to  skim  milk  in  twenty-four  hours,  frc(iueiitly  1 [)er  cent  or 
more  ot  the  fat  will  remain  and,  of  course,  be(;ome  lost  to  the  butter- 
maker.  The  cream  is  skimmed  off  by  means  of  a large  Hat  spoon  made 
sometimes  of  wood  but  usually  of  tin,  circular  in  shape,  some  d to  10 
inches  in  diameter  and  but  little  dished.  The  dairy  maid  Avould,  with 
a dexterous'move  with  this  spoon,  first  loosen  the  cream  from  the  sides 
of  the  tub  and  then  gather  it  in  rapidly  in  two  or  three  spoonfuls  and 
collect  it  in  the  (*ream  bucket  Avhich  she  carried  with  her.  The  most 
difficult  part  of  the  managemeut  of  this  system  is  to  knoAc  Avlien  to 
skim  the  milk,  and  to  so  ventilate  the  cellar  that  the  cream  and  the 
butter  receive  no  bad  taste  or  smell.  To  get  the  best  quality  of  butter 
the  milk  is  skimmed  Avhile  it  is  sweet.  What  butter  fat  is  left  in  the 
milk  is  not  to  be  considered  as  a total  loss  inasmuch  as  a large  part  of 
the  skim  milk  is  made  into  cheese,  and  AA^hat  is  thus  lost  in  quantity  of 
butter  is  gained  in  quality  of  cheese. 

t 

II.— SETTING  MILK  IN  IKON  PANS; 

The  long,  shallow,  iron  pans  Avhich  I have  already  mentioned  (see 
Fig.  3),  and  AA^hich  are  yet  seen  in  many  dairies,  were  brought  into  use 
for  the  first  time  in  1843  by  Hr.  V.  Destinon  in  Holstein.  They  are 
of  several  sizes,  but  perhaps  the  most  common  size  is  7 feet  long  by  2 
feet  broad  and  4 inches  deep,  having  at  one  end  a handle  by  which  it 
can  be  raised  and  the  other  end  flaring  for  the  outlet  of  the  milk  and 
cream.  Sometimes  they  are  placed  upon  the  edges  of  a brick  basin, 
which  is  filled  with  cold  water,  the  water,  if  possible,  being  made  to 
circulate  or  run  through  the  basin  and  reach  to  near  the  edge  of  the  pan. 
The  Avater  is  supposed  to  aid  the  cream  in  rising  more  rapidly  and  also 
in  keeping  the  milk  at  a uniform  temperature,  but  it  has  this  disadvan- 
tage, that  it  keeps  the  air  in  the  milk  room  A^eiy  moist  and  more  diffi- 
cult to  hold  sweet  and  fresh,  and  in  summer,  when  fresh  air  is  most 
needed,  it  favors  the  formation  of  molds,  which  is  decidedly  undesirable. 
F(W  these  reasons  water  is  not  often  introduced,  nowadays,  and.instead 
of  the  basins  the  pans  are  most  frequently  placed  on  low  stools  or 
blocks  of  AYood.  These  pans  are  somewhat  easier  to  handle  than  the 
wooden  tubs  which,  in  a large  dairy,  are  A^ery  numerous  and  of  necessity 
have  to  be  carried  about  from  the  milk  cellar  to  the  Avash  room,  where 
they  are  boiled  out  and  then  cleaned  in  cold  water ; they  are  next  placed 
in  pyramids  on  racks  out  of  doors  to  air  and  dry.  The  iron  pans  can 
be  scrubbed  down  in  scalding  water  without  being  required  to  be 
aerated  and  sun-dried  in  order  to  keep  them  sweet. 

On  the  smaller  farms,  where  the  dairy  consists  of  only  a few  cows, 
the  milk  has  very  generally  been  set  either  in  earthenware  dishes  or  in 
enameled  iron  pans.  These  are  still  in  common  use  on  small  farms,  and 
they  are  placed  either  on  the  floor  or  on  sheh^es  in  the  milk  room.  The 
chief  objection  to  all  of  these  forms  of  setting  the  milk  lies  usually  in 
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the  premises.  If  it  is  possible  to  have  a dry  cellar  on  the  north  side  of 
the  house,  so  situated  that  no  bad  odors  from  outside  can  get  into  it  with 
any  direction  of  the  wind  and  which  permits  free  ventilation,  this  sys- 
tem of  setting  milk,  especially  when  the  skim  milk  is  used  for  cheese,  is 
not  a bad  one.  But  in  too  many  cases  it  is  difficult  to  meet  these  neces- 
sary conditions,  and  whenever  the  cellar  is  objectionable  it  is  impossi- 
ble to  make  a first-class  article  of  butter. 

III. — SETTING!  MILK  IN  COLD  WATER. 

This  system,  which  was  used  in  some  dairies  for  a number  of  years, 
was  borrowed  from  America,  and  it  was  even  sometimes  called  the 
^‘Orange  County  System,”  after  Orange  County,  K.  Y.,  where  it  was 
common.  The  iilan  consisted,  as  in  this  country,  of  setting  the  milk  in 
deep  cans  in  cold  water — spring  water,  if  it  could  be  obtained;  well 
water  raised  by  a pump,  if  nothing  better  could  be  had.  However,  it 
never  came  into  general  use,  although  the  results  were,  on  the  whole, 
satisfactory  where  the  water  supply  was  sufficient.  Some  of  the  lead- 
ing farmers  adopted  the  plan,  but  after  some  years  it  was  modihed  by 
the  use  of  ice. 


IV. — SETTINa  MILK  IN  ICE  WATER. 

The  use  of  ice  was  the  outgrowth  of  the  cold-water  method.  A few 
trials  iiroved  conclusively  the  great  advantage  of  cooling  the  milk  rap- 
idly and  maintaining  it  at  the  lowest  possible  temperature  by  the  use 
of  ice.  But  the  great  difficulty  was  to  preserve  a sufficient  quantity  of 
ice  for  this  use  in  a large  dairy.  This  question  led  to  Prof.  FiorcPs 
experiments  in  the  construction  of  ice  houses,  which  I shall  mention  later 
on.  Early  in  the^TO’s  the  practice  of  using  ice  to  cool  the  milk  became 
general  wherever  it  was  xiracticable  to  obtain  and  store  the  ice.  The 
method  was  to  use  the  old  water  basins  constructed  some  eight  or  ten 
years  before,  when  the  water  system  came  into  repute.  The  conditions 
were  favorable  to  the  use  of  ice;  that  is,  the  aim  had  been  all  along 
in  the  construction  of  milk  cellars  to  reduce  the  temperature  to  the 
minimum  in  warm  weather,  so  that  the  ice  lasted  longer  than  it  would 
have  done  had  the  milk  room  been  entirely  above  ground  and  no 
provision  made  for  the  use  of  cold  water.  On  the  smaller  farms  the 
ice  basin  frecpiently  consisted  of  large  wooden  tubs  of  the  proper 
depth,  into  which  the  cans  were  sunk  (see  Ihg.  4).  I found  this  method 
in  use  yet  on  many  of  the  smaller  places  where  the  milk  was  not  sold 
soon  aftcu  milking  to  some  neighboring  creamery,  or  where  the  sepa- 
rator had  not  been  introduced.  Prof.  Fjord,  wlio  has  done  so  much 
for  the  development  of  the  Danish  dairy,  experimented  largely  in 
order  to  ascertain  the  relative  values  of  setting  milk  in  cold  water  jind 
in  ice  water.  By  cold  water  we  are  to  understand  such  water  as  can 
be  obtained  fron.i  s])rings  and  wells,  usually  in  that  country  rangingiii 
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tempeniture  between  50°  and  60^  Fahrenheit.  He  proved  conclnsively 
that  the  milk  ought  to  be  cooled  as  soon  as  possible  to  a temperatnre 
as  near  freezing  as  conld  be  obtained,  by  the  use  of  ice  water  in  sum- 
mer; and  he  proved  further  that  the  depth  of  the  milk  in  the  can  had 
but  little  influence  on  the  rapidity  of  the  rising  of  the  cream,  provided 
it  was  kept  at  a low  temperature. 

The  following  table,  by  Prof.  Fjord,  shows  the  advantage  of  rapid 
cooling  to  a low  temperature  compared  with  the  use  of  cold,  still  water: 


Cream  from  milk  skimmed  after 
standing  ten  hours. 

Cream  from  milk  skimmed  after 
.standing  thirty-four  hours. 

In  ice 
cooled  at 
35°to36or. 

In  still  water  at — 

In  ice 
cooled  at 
35° to 360 F. 

In  still  water  at — 

39^to40'’F. 

50°  F. 

39°to40oF. 

50°  F. 

Average  of  experiment 

Per  eent  of  cream  lost  by  use  of 

Per  cent. 
100 

Per  cent. 
96.4 

3.6 

Per  cent. 
74.9 

1 

Per  cent. 
100 

Per  cent. 
98.6 

1 1.4 

1 

Percent. 

86.6 

13.4 

1 

From  this  it  will  be  seen  that  a great  loss  is  sustained  by  setting  the 
milk  even  at  so  low  a temperature  as  5()o,  compared  with  a temperature 
but  little  above  freezing.  The  next  table  shows  the  loss  in  per  cent  of 
butter,  which  is  sustained  by  skimming  the  milk  after  standing  ten 
hours,  compared  with  thirty-four  hours’  standing,  both  by  the  use  of 
ice  and  the  use  of  water  at  dilferent  temperatures. 


Per  cent  of  butter  by 
standing. 

Loss  of  butter  in  per 
cent  by  standing. 

Thirty- four, 
hours. 

Ten  hours. 

Thirty-  four 
hours. 

Ten  hours. 

Perfect  cooling  in  ice  

100 

94.  3 

0. 

5.  7 

Imperfect  cooling  in  ice 

90.3 

9.  7 

Cooling  in  water  at — 

39  2°  F 

98.6 

90.9 

1.  4 

9. 1 

42  8°  F t 

96.8 

3.  2 

46  40  F - 

91.  9 

80.  7 

8. 1 

19.  3 

5QO  F 

87.0 

70.6 

13.  0 

29.4 

51  8°  F 

85.5 

70.1 

14.  5 

29.9 

53  6°  F 

83.6 

16.4 

These  results  were  obtained  by  Prof.  Fjord  in  his  experiments  on  the 
subject.  The  table  is  copied  from  ^‘Mselkeribruget  i Danmark,”  by  B. 
Boggild. 

Prof.  Fjord  also  constructed  tables  showing  the  amount  of  ice  required 
to  cool  100  pounds  of  milk  under  different  conditions,  during  the  several 
months  of  the  year.  The  experiment,  however,  was  based  ui^on  the 
average  temperature  of  each  month  in  Denmark.  As  the  conditions  in 
America  vary  greatly  in  different  places,  all  of  which  will  have  a higher 
average  temperature  in  summer  than  there  is  in  Denmark,  these  tables 
will  not  have  much  practical  value  for  us.  By  the  use  of  good  ice 
houses  and  by  careful,  economical  use  of  the  ice,  the  safest  guide  to  fol- 
low will  be  to  put  up  as  much  ice  as  the  weight  of  the  milk  which  is  to 
be  handled  throughout  the  year,  pound  for  pound. 


40 


V. — THE  SKPARy^TOR  SYSTEM. 

As  already  stated,  the  separator  is  now  in  general  use.  It  will  not 
be  necessary  to  detail  the  method  of  operation  followed,  inasmuch  as  it 
is  known  to  every  creamery  man  in  this  country.  I will  note  only  a 
])oint  or  two  which  are  not  generally  ])ractieed  here.  1 have  already 
called  attention  to  the  Burmeister  & Waine  separator,  by  means  of 
whi(;h  the  cream  and  milk  can  be  transported  through  pipes  to  their 
respective  reservoirs  directly  from  the  separator  (see  Fig.  9).  In  the 
cob])erative  creameries  it  is  now  a common  iiracticeto  sterilize  the  skim 
milk  directly  after  it  leaves  the  separator,  and  wherever  this  make  of  the 
separator  is  used  the  skim  milk  is  carried  to  the  sterilizer,  often  at  an 
elevation  of  6 or  more  feet  above  the  separator,  without  the  interven- 
tion of  pumi)  or  any  other  force  than  that  given  to  it  by  the  drum  in  the 
separator.  The  cream  is  in  like  manner  carried  to  the  cream  barrel,  if 
so  desired.  This  is  a saving  of  labor  which  is  not  possible  with  any 
other  separator.  The  one  objection  which  I found  urged  against  this 
method  of  transmitting  milk  and  cream  was  that  it  frothed  too  much. 
The  skim  milk  is  sterilized  at  a temperature  very  near  the  boiling  point 
when  it  is  not  intended  to  use  it  for  cheese.  Tlie  object  is  twofold — 
first,  to  increase  its  keeping  qualities  so  that  it  can  be  carried  ba<‘k  to 
the  farms  without  souring,  and,  second,  it  is  sterilized  in  order  to  kill 
possible  germs  of  contagion,  such  as  tuberculosis.  The  milk  coming  in 
from  so  many  places  there  is  always  a strong  presumption  that  some  of 
the  (‘ows  may  be  tuberculous,  although  they  may  not  show  it  by  exam- 
ination ; and  the  milk  being  mixed,  other  dairy  farmers  with  sound 
cattle  object  to  using  the  milk  in  their  households  and  for  their  calves 
and  pigs  unless  it  is  thus  sterilized. 

TREATMENT  OF  THE  CREAM. 

Sweet-cream  butter  has  so  far  not  come  into  demand  in  Denmark 
either  for  home  consum])tion  or  for  export,  and  there  is  but  little,  if 
any,  of  that  article  made.  The  treatment  of  the  subject  is  therefore 
confined  to  the  methods  practiced  for  the  production  of  butter  from 
sour  cream.  There  are  two  reasons  for  souring  the  cream  aside  from 
the  one  that  sweet-cream  butter  finds  no  sale:  First,  it  is  found  that 
sour  cream  yields  more  butter  than  sweet  cream,  and,  second,  souring 
or  fermenting  the  cream  is,  in  accordance  with  the  present  standard, 
thought  to  increase  the  aroma  and  good  taste  of  the  butter.  Experi- 
ments have  proved  that  the  difference  in  yield  of  butter  by  the  two 
systems  is  about  4 per  cent,  or  very  nearly  ecpial  to  the  difference  of 
one  ])ound  of'  m*ilk  for  each  ])ound  of  butter. 

STEKIEIZATION  OF  THE  CREAM. 

Tlie  first  essential  condition  to  success  in  butter-making  is  to  have  a 
good  quality  of  cream.  It  must  not  be  affected  by  bad  odors,  nor  by 
bitter,  salt,  or  other  offensive  taste.  These  fanlts  maybe  due  to  the 
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cows,  ill  whicli  case  tlieir  luilk  should  be  witlidrawii  from  tliecreaineiy. 
Iiivestigatioiis  liave  proved,  however,  that  in  the  vast  majority  of 
iiistaiices  faulty  cream  is  due  to  bacteria,  many  forms  of  which,  both 
useful  and  injurious,  have  been  discovered.  To  counteract  their  intluence 
it  has  been  tlie  practice  in  many  Danish  dairies,  during  the  last  three 
or  four  years,  eitlier  to  sterilize  the  (*reani  immediately  after  it  is  sepa- 
rated or  tlie  milk  before  separation  takes  iilace.  How  this  could  be 
done  was  first  pointed  out  by,  the  great  Frenchman,  Pasteur.  Tie 
showed  that  by  heating  the  liquid  containing  these  bacteria  up  to 
750  or  8()o  C.,  the  greater  part  of  tbem  would  be  killed,  and  after  him 
the  method  is  frequently  called  pasteurization.  Prof.  Fjord  was  the 
inventor  of  the  sterilization  apparatus,  which  has  already  been 
described  and  which  is  in  common  use;  but  it  is  not  absolutely  neces- 
sary to  use  this  machine.  The  same  result  can  be  reached  by  the  use 
of  boiling  water,  whether  this  water  is  heated  by  steam  or  in  a kettle 
over  the  fire.  The  latter  method  I saw  used  in  several  places  with 
success.  In  that  case  the  cream  is  put  into  tall  cylindrical  milk  cans, 
which  have  first  been  thoroughly  cleaned  by  washing  in  mild  lye,  or 
by  the  addition  of  soda  to  the  wash  water,  or  with  water  containing 
lime  in  solution,  and  thereafter  cleaned  by  a jet  of  steam,  or,  if  steam 
cannot  be  had,  scalding  water. 

The  cream  cans  are  sunk  to  the  rim  in  the  hot  water,  and  this  is  kept 
near  the  boiling  point  either  by  the  constant  addition  of  boiling  water 
or,  what  is  more  convenient,  by  heating  it  with  a jet  of  steam  through 
a pipe.  The  cream  in  the  cans  is  constantly  stirred,  so  that  it  may  warm 
equally  through  the  mass,  care  being  taken  that  the  paddle  used  to  stir 
with  has  been  thoroughly  cleaned.  It  is,  in  most  cases,  made  of  gal- 
vanized iron.  The  dairymaid  holds  in  one  hand  her  thermometer 
immersed  in  the  cream,  while  with  the  other  she  keeps  up  the  stirring, 
watching  the  rise  of  the  temi^erature  all  the  while,  and  when  it  reaches 
800  (3,  (1760  F.),  which  temperature  should  not  be  exceeded,  she 
lifts  the  can  out  and  at  once  immerses  it  in  ice  water,  where,  by  con- 
tinual stirring  again,  it  is  cooled  as  rapidly  as  possible  till  it  reaches  about 
350  or  360  Y.  It  can  then  remain  standing  in  the  ice  until  such  time  as 
it  is  found  convenient  to  begin  the  fermentation.  TLe  sterilizing  appa- 
ratus differs  from  this  as  to  result  only  in  that  it  does  the  work  more 
rapidly,  with  greater  certainty,  and  with  less  labor  on  behalf  of  the  dairy 
people.  As  already  described,  the  cream  runs  into  the  bottom  of  the 
apparatus  from  a reservoir,  which  may  be  filled  directly  from  the  sepa- 
rator, and  after  being  heated  by  the  steam  while  it  is  stirred  by  the 
agitator  in  the  machine  it  runs  out  again  at  the  top  in  a continuous 
stream,  and  the  cream  is  then  either  cooled  by  immediately  running  over 
one  of  the  coolers  described  or  it  may  be  placed  in  cans  and  these  be  set 
in  ice  water.  The  object  of  it  all  is  to  free  the  cream  from  bacteria  of 
all  kinds,  and  then,  by  the  addition  of  a previously  prepared  ferment 
which  is  known  to  be  pure,  to  ferment  the  cream  to  such  a degree  that  it 
shall  be  capable  of  producing  the  best  quahty  of  butter. 
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METHODS  OF  FERMENTATION. 

(1)  Natural  sour  mg. — Treating  of  these  in  the  progressive  order  in 
which  they  have  been  brought  into  use,  I shall  first  mention  the  souring  of 
the  cream  without  attempting  to  influence  the  result  by  artificial  means. 
This  is  the  old-fashioned  way.  It  is  still  used  now  and  then  on  small 
farms,  the  owners  of  which  have  not  kept  pace  with  the  times.  Sterilizing 
is  unknown  to  this  method.  TV' hen  skimmed  from  the  milk  cream  is  at  once 
poured  into  the  cream  barrel,  which  is  kept  in  some  corner  of  the  milk 
room,  or,  in  the  colder  seasons  of  the  year,  may  be  alongside  the  stove 
in  the  kitchen,  or  in  any  warm  room  where  it  will  be  liable  to  sour 
quickly.  This  method,  as  stated,  is  now  used  only  in  small  places;  but 
I mention  it  here  because  with  careful  manipulation  the  results  may  be 
entirely  satisfactory,  provided  that  the  milk  room  is  clean  and  sweet, 
that  the  milk  is  from  sound  cows,  that  the  stable  is  kept  clean  and  airy, 
and  that  there  are  no  contaminating  influences  outside,  such  as  from 
stagnant  water  or  manure  heaps  and  the  like,  which  can  gain  access 
to  the  dairy  room  through  the  air.  This  might  be  styled  self-souring,  or 
natural  souring.  I would  not  have  it  understood  that  all  Danish  dairies 
sterilize  their  cream  or  milk,  for  this  is  far  from  being  the  case;  they  do 
so  only  when  they  find  it  necessary  in  order  to  produce  butter  of  first 
quality.  I visited  several  places  where  the  conditions  were  so  favorable, 
the  premises  kept  so  clean,  that  it  was  not  necessary  to  sterilize  the 
cream  at  all,  but  they,  nevertheless,  fermented  the  cream  by  one  of  the 
following  methods. 

(2)  By  the  use  of  buttermilk. — In  this  case  a portion  of  the  buttermilk 
is  taken  from  the  churn  immediately  after  the  butter  is  removed  and 
added  to  the  cream  barrel.  The  quantity  used  will  differ  much  accord- 
ing to  the  quantity  of  cream,  the  sourness  of  the  buttermilk,  and  the 
season  of  the  year,  and  also  with  the  length  of  time  that  the  butter- 
maker  desires  to  give  to  the  fermentation.  It  is  a matter  which  each 
butter-maker  decides  upon  for  himself  according  to  his  experience. 
But  I can  say  that  it  does  not  usually  exceed  10  per  cent  of  the  cream 
nor  less  than  5 per  cent.  The  objections  to  the  use  of  buttermilk  are, 
that  if  there  is  any  defect  in  the  churning  from  which  it  is  taken  it 
will,  of  course,  transmit  the  same  defect  to  the  cream,  and  the  undesir- 
able qualities  are  thus  perpetuated.  It  is  also  somewhat  more  difficult 
to  keep  the  fermentation  under  complete  control,  in  that  the  butter- 
milk is  liable  to  vary  more  in  acidity  than  any  other  form  of  ferment. 
If  it  is  found  by  experience  that  the  buttermilk  does  not  produce  the 
right  flavor  in  the  butter,  from  whatever  cause,  it  is  a common  practice 
to  resort  to  a neighboring  dairy  for  the  buttermilk ; and  experience  has 
proved  that  sometimes  this  expedient  will  entirely  overcome  the  injuri- 
ous influences  which  affect  the  cream  and  butter,  and  that  when  this 
is  done  once  or  twice  the  buttermilk  from  the  home  dairy  can  again  be 
used  for  some  time  with  entire  satisfaction.  Before  the  ferment,  of 
whatever  kind,  is  added  the  cream  should  be  raised  to  a temperature 
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which  varies  between  70°  and  1)5°  F.  This  is  done  either  by  running  it 
through  a forewariner — the  apparatus  described  as  being  used  to  heat 
the  milk  before  it  runs  into  the  separator  (see  Fig.  9) — or  by  simjdy 
immersing  the  cans  of  cream  in  warm  water  and  gently  stirring  until 
it  reaches  the  desired  temj^erature.  Still  another  method  of  warming 
it  is  to  insert  a cylindrical  can  of  small  diameter  lilled  with  boiling 
water  into  the  cream  can  or  cream  barrel  and  allowing  this  to  stand 
until  the  cream  reaches  the  desired  temperature,  it  being  gently  stirred 
in  the  meantime.  In  any  case  the  cream  should  be  warmed  to  the 
degree  mentioned  before  the  buttermilk  or  other  ferment  is  added.  In 
the  cool  season  of  the  year  precautions  are  taken  to  prevent  the  falling 
of  the  temperature  too  low  in  the  cream  barrel  until  the  fermentation 
is  complete.  These  precautions  consist  either  in  keeping  the  room 
warm  by  a stove  or  steam  pipe  or  in  having  the  cream  barrel  stand  in 
a box  or  large  barrel  prepared  for  the  purpose,  so  that  it  can  be  packed 
all  around  with  hay,  and  a similar  covering,  either  a quilt  or  hay 
mattress,  is  put  over  the  lid  of  the  cream  barrel.  The  x>roper  degree 
of  fermentation  is  usually  reached  in  the  course  of  eighteen  to  twenty 
hours.  The  butter-maker  starts  the  fermentation  at  such  a time  that 
the  cream  will  be  ready  to  churn  at  the  most  convenient  hour  the  fol- 
lowing day.  I found,  in  most  cases,  that  the  fermentation  was  started 
at  about  noon ; the  cream  would  then  be  ready  to  churn  by  6 o’clock 
the  next  morning.  During  this  interval  it  was  gently  stirred  two  or 
three  times  and  the  progress  of  the  fermentation  watched  by  the  changes 
in  appearance,  in  taste,  and  in  smell. 

(3)  By  the  use  of  sour  cream. — Sour  cream  is  occasionally  used  as  a 
starter.  A portion  of  the  cream  chjirned  to-day  is  thus  set  aside  in  the 
morning,  and  at  noon  added  to  the  cream  that  is  to  be  churned  to-mor- 
row. Practical  butter-makers  admit,  however,  that  sour  cream  is  even 
less  desirable  than  buttermilk,  for  the  reason  that,  owing  to  the  pres- 
ence of  the  fat  and  olf  taste  which  it  might  have,  it  is  not  so  readily 
detected  as  in  the  use  of  buttermilk,  and  it,  in  like  manner,  perpetuates 
whatever  faults  there  may  be  from  one  churning  to  the  next.  In  all 
other  respects  the  preparation  of  the  cream  for  churning  is  the  same 
as  already  described. 

(4)  By  the  use  of  sMm  milk. — In  the  use  of  both  buttermilk  and  sour 
cream  as  a ferment  there  is  a continual  perpetuation  of  the  same  fer- 
menting elements  from  week  to  week,  and  month  to  month,  as  long  as 
continued.  It  is  found  that,  in  many  cases,  injurious  bacteria  creep  in, 
and,  after  a time,  the  ferment  degenerates  and  fails  to  produce  the  good 
quality  of  butter  that  it  did  at  first.  This  is,  in  a measure,  obviated 
by  the  production  of  fresh  ferment  every  week  or  two,  as  the  case  may 
require.  Such  ferment  is  usually  made  from  half-skimmed  milk,  that 
is,  milk  which  has  stood  from  ten  to  twelve  hours  and  then  been 
skimmed.  It  is  this  milk  which,  by  being  heated  to  about  100°  F., 
and  then  allowed  to  stand  at  a temperature  of  about  70°  F.  for  from 
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twenty-four  to  forty  hours,  according  to  the  season,  will  develop  the 
ferment,  which  can  be  used  for  souring  the  cream  The  milk  used  for 
this  i)urpose  should  be  from  a nearly  fresh  cow.  Milk  from  cows  about 
to  go  dry  does  not  answer  the  purpose.  Good  judgment  is  required  on 
the  part  of  the  butter-maker  to  obtain  the  right  degree  of  acidity  in 
this  ferment.  He  examines  it  frequently,  smells  it,  tastes  it,  and  notices 
its  consistency.  It  should  have  a certain  degree  of  thickness,  and  show 
the  formation  of  small  granules,  and  should  have  a clear,  sharp  taste. 
If  it  has  a bad  smell  or  taste,  or  if  it  does  not  thicken  properly,  it 
should  be  rejected.  As  soon  as  it  reaches  the  proper  degree  of  con- 
sistency and  sourness  the  fermentation  is  stopped,  by  immersing  the 
can  containing  it  into  cold  water,  where  it  can  remain  for  a few  hours, 
if  necessary,  before  it  is  added  to  the  cream.  The  cream  is  prepared 
to  receive  this  ferment  by  being  av armed  to  a degree  varying  with  the 
season,  from  75°  to  84°  F.,  or  even  more.  The  top  of  the  ferment  in  the 
can  should  then  be  skimmed  off  and  discarded,  as  it  may  be  contam- 
inated with  bacteria  from  the  air,  and  from  3 to  5 j)or  cent  of  the  vol- 
ume of  the  cream  is  added  to  the  cream  barrel  from  the  remainder. 
The  cream  barrel  is  noAv  covered  and  kept  at  a temperature  of  about 
750  F.  until  it  is  ready  to  churn  on  the  following  day.  The  length  of 
time  that  it  stands  varies  with  the  season  and  the  temperature  in  the 
cream  room,  from  eighteen  to  twenty-four  hours.  This,  howe\^er,  is  not 
the  invariable  method  followed. 

Sometimes  cream  is  added  to  the  skim  milk  before  the  fermentation 
begins;  at  other  times  the  milk  is  not  skimmed  at  all.  The  result,  how- 
ever, is  the  same.  A new  ferment  is  obtained,  Avhich,  if  the  proper  care 
has  been  exercised  in  its  production,  is  capable  of  souring  the  cream  in 
such  a manner  that  it  Avill  produce  a first  quality  of  butter.  However, 
this  expedient  does  not  always  work  satisfactorily.  If  the  dairy  build- 
ing or  the  surroundings  are  impregnated  Avith  injurious  bacteria  these 
are  sure  to  infest  this  ne.Av  ferment  also,  and  it  fails  in  a short  time. 

(5)  By  the  use  of  pure  etdiures. — When  all  things  else  fiiil  to  produce 
the  desired  quality  of  butter,  resort  is  had  to  the  use  of  an  artificial 
ferment,  the  so-called  ‘‘pure  cultures.’’ 

The  Danish  dairy  experts  have  been  at  Avork  for  several  years  on  the 
isolation  and  culture  of  those  bacteria  which  have  been  found  to  be  the 
active  agents  in  the  fermentation  of  the  cream  and,  some  tAvo  or  three 
years  ago,  success  Avas  so  lar  attained  that  these  artificial  cultures 
were  offered  on  the  market  for  use  in  the  creameries;  and  at  the  time  of 
my  Ausit  last  winter  there  Avere  three  laboratories  in  Avhich  these  fer- 
ments Avere  cultivated  and  sold.  The  methods  folloAved  in  the  produc- 
tion of  these  cultures  are  secrets  belonging  to  the  respectiA  e establish- 
ments, which  will  not  be  divulged.  Howewer,  it  Avould  appear  that 
any  good  bacteriologist  Avho  had  studied  the  question  carefully  could 
reach  the  same  l esult.  The  bacteria  used  Avere  obtained  from  the  fin- 
est qualities  of  butter.  They  haA  e been  isolated  and  (‘xperiments  have 
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revealed  the  nutrients  needed  for  their  growth  and  the  temperatures 
at  which  tliey  call  most  readily  be  propagated.  I do  not  think  that 
any  of  them  claim  to  know  all  tliere  is  to  be  known  on  the  subject. 
They  steadily  discover  that  improvements  can  be  made  by  slight  alter- 
ations in  the  methods  and  that  new  bacteria  heretofore  unknown  are 
added  to  the  list.  It  is  certain  that  the  difterent  si>ecies  of  bacteria 
product'  notably  difterent  results  in  the  taste  and  aroma  of  the  cream 
and  butter.  Mr.  E.  A.  Quist,  of  Skanderborg,  uses  only  two  species, 
very  distinct  in  appearance  and  in  the  quality  they  impart  to  the  but- 
ter. They  are  cultivated  separately  and  mixed  just  before  they  are 
sent  out  to  the  customers.  Blauenfeldt  & Tvede,  on  the  other  hand, 
use  several  kinds  in  their  ferment,  which  may  or  may  not  include  those 
used  by  Mr.  Quist.  The  results  of  the  use  of  these  i)ure  cultures  have 
been  so  eminently  satisfactory  in  practice  that  I found  them  in  very 
common  use.  A new  starter  of  these  cultures  is  not  needed  every  day 
or  even  every  week ; and  as  they  are  sold  reasonably  cheap,  the  exi^ense 
connected  with  their  use  is  but  slight.  When  used  according  to  direc- 
tions sent  with  them  they  insure  the  production  of  a first  quality  of 
butter,  which  is  of  greater  consideration  than  the  expense  their  i)ur- 
chase  involves.  The  three  laboratories  I have  mentioned  i^rescribe 
different  methods  of  procedure  in  their  use,  which  i^roves  that  there  is 
no  hard  and  fast  rule  that  tnust  be  followed  in  order  to  obtain  the 
desired  results.  That  is,  there  is  a i)ossibility  of  the  extension  of  this 
science  far  beyond  our  present  knowledge  of  the  subject.  These  artifi- 
cial cultures  are  used  more  particularly  in  dairies  which  seem  to  be 
infected  with  injurious  bacteria  and,  to  attain  the  best  results,  the  cream 
should  be  sterilized  before  the  ferment  is  added.  The  pure  culture  is 
added  to  a small  x)ortion  of  sterilized  milk  or  cream,  and  then  set  aside 
at  a given  temperature  until  it  has  attained  the  i^roper  growth.  It  is 
then  further  proi^agated  in  a still  larger  quantity  of  milk  or  cream  and, 
when  a sufficient  quantity  has  been  obtained,  it  is  added  to  the  cream 
in  the  cream  barrel,  where  it  accomplishes  the  desired  fermentation  in 
from  eighteen  to  twenty  hours.  At  the  time  of  my  visit  none  of  the 
laboratories  had  succeeded  in  devising  means  to  perj)etuate  the  fer- 
ment outside  the  laboratory  for  any  length  of  time.  It  was,  therefore, 
a difficult  matter  to  obtain  xmre  cultures  for  transmission  to  America. 
The  preparation  required  for  their  transportation  during  two  or  three 
days  would  not  answer  the  imrpose  when  the  journej^  was  extended  to 
as  many  weeks.  I am  convinced,  however,  that  it  will  not  be  long 
before  this  difficulty  will  be  overcome. 

There  are  a few  x)oints  in  the  treatment  of  the  cream  concerning 
which  no  definite  directions  can  be  given.  One  of  these  is  the  x^er 
cent  of  ferment,  whatever  kind  is  used,  which  should  be  added  to  x>ro- 
duce  the  best  results.  This  dex)ends  ux^on  so  many  things  that  no  def- 
inite rule  can  be  given.  It  dex:>ends  ux3on  the  sourness  of  the  ferment 
when  it  is  added,  ux)on  the  length  of  time  it  is  desired  to  have  the 


cream  stand  before  it  is  churned,  and  upon  the  temperature  which 
it  is  practicable  to  maintain  5 and  in  tlie  adjustment  of  these  to  one 
another  the  butter-maker  must  follow  his  own  judgment  and  experi- 
ence. It  is  a well-known  fact  that  the  fermentation  proceeds  more 
rapidly  in  warm  weather  than  in  cold  weather,  and  in  summer  the 
process,  therefore,  usually  takes  a shorter  time  than  it  does  in  winter. 
It  is  essential  that  the  cream  should  stand  in  a room  with  fresh  air. 
In  damp  and  musty  air  the  cream  will  be  sure  to  lack  the  aroma  and 
pleasant  taste  which  are  so  highly  prized.  It  is  a maxim  in  Danish 
dairying  that  to  obtain  the  finest  quality  of  butter,  which  shall  keep 
well,  the  fermentation  must  be  strong,  and  that  it  should  not  be  stopped 
until  the  cream  has  become  thick  and  shows  a peculiar  granular 
apj)earance  and  at  the  same  time  develops  the  pleasant  aroma  belong- 
ing to  good  butter.  When  this  point  is  reached  the  cream  should  be 
churned. 

CHURNING. 

I saw  but  one  i^attern  of  the  churn,  and  this  has  already  been 
described.  Years  ago,  before  the  dairy  had  reached  its  i)resent  per- 
fection of  methods,  the  old-fashioned  dash  churn  was  common  in  the 
small  dairies.  It  then  required  the  united  aid  of  the  entire  house- 
hold to  keep  it  going  at  the  requisite  speed  until  butter  ^^came.”  On 
the  large  farms  the  churn  with  the  revolving  dasher  has  always  been 
the  favorite,  and  is  the  one  still  in  use.  The  churn  is  scalded  inside 
with  boiling  water  and  immediately  afterwards  rinsed  in  fresh  cold 
water  before  the  cream  is  i)oured  in.  The  cream  should  be  of  the  tem- 
perature which  experience  has  proved  to  be  the  l)est  for  the  season  of 
the  year.  This  temperature  may  vary  from  50°  to  70°  F.  Thus,  milk 
from  cows  that  are  about  to  go  dry  requires  to  be  churned  at  a higher 
temperature  than  that  from  fresh  c( >ws.  The  usual  temperature  at  which 
to  churn  is  between  55^  and  6O0  F.  The  quantity  of  cream  should  be 
known  in  order  that  the  right  quantity  of  butter  color  can  be  added. 
This  quantity  differs  with  the  demands  of  the  markets,  the  quality  of 
the  color  used,  and  the  feed  given  the  cows 5 so  that  no  rule  Avhatever 
can  be  laid  down,  and  there  is  no  uniformity  in  the  Danish  prac'ticein 
this  particular.  The  English  market,  where  practically  all  the  surplus 
buttei-  is  sent,  demands  that  it  shall  be  of  a rather  light  straw  (;olor, 
and  so  well  do  the  i)iodu(*nrs  meet  this  demand,  under  the  varying 
(jonditions,  that  it  is  only  the  expert  eye  that  can  detect  difierences  in 
the  color  of  the  butter  from  different  parts  of  the  country  when  col- 
lected in  the  warehouses  of  the  wholesale  dealers.  I sawthis  practically 
illustrated  in  London. 

When  all  conditions  are  right  the  length  of  time  taken  in  (*Jiurning 
varies  from  thirty  to  forty  minutes,  but  the  time,  too,  is  de])endent  ui)on 
sev(‘ral  conditions.  It  depends  ui)on  the  sj)(*ed  at  which  the  daslu'r  is 
revolved,  uj)on  the  constriudion  of  the  dasher,  and  ni)on  th(‘,  condition 
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of  the  cream,  both  as  to  consistency  and  temperature.  The  kind  of 
feed  given  the  cattle  also  has  an  intluence  ni)ou  it.  The  higlier  the 
temperature,  the  shorter  the  time  required;  but  all  butter-makers  with 
whom  I came  in  contact  were  agreed  that  it  is  better  to  churn  at  a 
too  low  than  at  a too  high  temperature,  as  the  grain  of  the  butter  will, 
in  the  latter  case,  be  spoiled.  There  is,  however,  danger  of  getting 
the  temperature  too  low,  especially  towards  fall  when  the  cows  begin 
to  go  dry  and  the  weather  gets  cooler.  It  is  then  often  the  case  that 
the  cream  will  froth  and  the  butter  refuse  to  come.”  This  is  obviated 
by  raising  the  temperature  above  the  normal.  In  obstinate  cases  of 
this  kind  it  is  a common  practice  to  stop  the  churn  and  let  the  cream 
stand  until  the  following  day  when  it  is  warmed  some  5°  or  6^  higher 
than  usual  and  again  churned,  when  the  difficulty  is  generally  over- 
come, The  temperature  of  the  cream  is  watched  from  time  to  time  as 
the  churning  proceeds,  and  for  this  purpose  there  is  a hole  in  the  lid 
through  which  a thermometer  can  be  dipped  into  the  churn.  Usually 
the  agitation  of  the  cream  causes  the  temperature  to  rise  some  3^  to  5® 
in  the  course  of  tliirty  minutes.  This  is  as  it  ought  to  be,  but  if  the 
rise  is  much  greater  than  that  it  is  an  indication  that  the  cream  was 
not  at  the  proper  temperature  when  the  churn  was  started.  The  for- 
mation of  the  first  grarules  of  butter  is  carefully  watched  for,  and  for 
this  purpose  there  is  a short  piece  of  wood  or  stick  with  a deep  furrow 
on  one  side  put  through  a hole  in  the  lid,  in  which  it  fits  closely.  This 
is  removed  from  time  to  time  to  see  the  size  of  the  granules  as  they 
collect  in  the  groove.  It  is  of  the  utmost  importance  that  tlie  churn 
be  stopped  at  the  right  time.  If  continued  longer  than  necessary  the 
grain  of  the  butter  is  injured.  It  is  the  usual  practice,  when  the  gran- 
ules are  about  as  large  as  small  peas,  to  stop  the  churn  and  to  add  a 
small  quantity  of  cold  water  which  is  thrown  upon  the  lid  and  down 
the  sides  of  the  churn,  after  which  the  dasher  is  again  started  at  a slow 
motion  until  the  butter  is  sufficiently  gathered. 

TREATMENT  OF  THE  BUTTER. 

The  first  thing  the  butter-maker  does  after  the  churn  is  stopped  is  to 
wash  down  the  sides  of  the  churn  with  fresh  cold  water.  In  some 
places  boiled  water  which  has  again  been  reduced  to  normal  tempera- 
ture is  used  for  this  purpose.  This  is  to  avoid  contaminating  the 
butter  with  bacteria  which  the  water  may  contain.  Perfectly  pure 
well  or  spring  water  is,  however,  used  without  first  being  boiled.  The 
churn  is  invariably  stopped  while  the  butter  is  still  in  small  granules 
or  pellets.  The  butter  is  next  removed  from  the  churn,  which  is  done 
as  follows : The  churn  is  tipped,  as  shown  in  Fig.  15,  and  with  a sieve 
the  butter  is  gathered  as  it  floats  in  the  buttermilk  and  transferred  to 
a tub  by  the  side,  allowing  the  buttermilk  to  drain  through  the  sieve 
as  much  as  it  will.  Usually  a fine  hair  sieve  is  used.  Finally  the 
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buttermilk  is  run  tliroiigli  a strainer  in  order  to  collect  the  last  floating' 
particles  of  batter.  In  some  places  I noticed  that  it  was  the  practice  to 
dip  each  sieve  full  of  butter  into  a tub  of  clean,  cool  water,  and  let  this 
drain  through  the  sieve,  thereby  washing  out  a portion  of  the  butter- 
milk. This,  however,  is  not  a common  practice.  Formerly  the  butter 
was  sometimes  washed  in  the  churn  before  it  was  removed,  the  butter- 
milk first  having  been  drained  oft,  but  this,  too,  is  now  obsolete.  The 
Danes  believe  that  butter  so  washed  absorbs  too  much  water,  and  is 
less  liable  to  keep. 

The  next  operation  consists  in  pressing  the  buttermilk  out  of  the 
butter.  In  former  times  this  was  always  done  in  the  butter  trough 
shown  in  Fig.  16,  and  by  the  hands  only,  or  simply  by  the  use  of  a 
large  wooden  paddle  made  for  the  purpose.  Now,  in  comparatively 
few  dairies  is  the  butter  touched  with  the  hands,  and  in  that  case  a 
lump  weighing  perhaps  8 or  10  pounds  is  taken  up  with  both  hands 
and  i>ut  against  the  sides  of  the  trough,  x^ressed  gently  with  the 
palms  of  the  hands  five  or  six  times,  the  ends  of  the  flattened  mass 
being  turned  in  after  each  x^ressure.  In  most  xflaces  the  butter-Avorker 
is  used  and  is  x^ermitted  to  run  under  the  valve  three  or  four  times. 
When  the  hands  are  used,  the  greatest  care  is  taken  that  they  are 
clean  and  cool.  They  are  washed  frequently  and  thoroughly  and  they 
are  always  dq^ped  in  cold  water  before  the  butter  is  touched.  This  is 
essential,  not  only  to  cool  the  hands,  but  to  x^i'event  the  butter  from 
sticking  to  the  fingers,  and  the  same  precaution  is  taken  Avith  all  the 
utensils  with  which  the  butter  comes  in  contact.  Everything  is 
scrubbed  first  in  boiling  water  to  sterilize  the  implements,  and  next  in 
clean  cool  water. 

As  soon  as  the  buttermilk  has  been  removed  the  butter  is  AA^eighed 
in  order  to  calculate  the  amount  of  salt  required,  and  the  salt  is 
Avorked  in  at  this  time,  alAA^ays  on  the  butter-AA  orker.  Sometimes  it  is 
X)ut  in  at  one  Avorking,  and  in  other  X)laces  it  is  xweferred  to  add  it  in  t\A'o 
Avorkings.  The  amount  of  salt  used  I found  AAms  not  uniform.  It  Avas 
adax)ted  to  the  taste  of  the  market  where  it  Avas  exx^ected  to  be  sold, 
but  it  varies  between  4 and  5 x>er  cent  of  the  weight  of  the  butter. 
The  salt  is  not  weighed,  but  measured  in  a Large  glass  with  a scale 
graduat(Hl  to  grams  on  the  side,  5 grams  being  equal  to  1 per  cent. 
Usually  the  butter  is  sold,  as  I shall  exx)lain  later,  to  butter  dealers, 
Avho  handle  it  either  on  commission  or  they  buy  it  outright  on  their 
oAvn  account.  These  dealers  are  sux)X)osed  to  knoAv  the  AAaints  of  the 
market,  and  it  is  (aistoinary  to  ac(;ex)t  their  instructions  in  regard  to  the 
amount  of  salt  and  color  to  be  added  to  the  butter.  The  salt  is  Avorked 
into  the  butter  AAUth  the  least  x>ossible  amount  of  handling,  and  it  is 
then  laid  aside  for  some  time  before  the  next  Avorking  takes  x)lace.  In 
summer  it  is  x>ut  in  the  butter-coolers  already  described  (see  Fig.  17), 
Avhich  are  a sort  of  ice  box.  In  Avintor  it  may  sinqhy  l)c  laid  in  large 
rolls  in  the  butter  trough  or  on  a table  x)roAdded  for  tln^  x^^i^  ^4 
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lies  here  for  at  least  two  hours  in  the  cold  season,  aud  when  tlie  weather 
is  warm  it  may  lie  for  ei^i'ht  or  ten  hours,  or  even  until  in  tlie  cool  of  the 
followini»‘  morning,  before  it  receives  the  final  working.  The  object  is, 
not  only  to  cool  the  butter,  and  thus  allow  it  to  become  firmer,  but  also 
to  allow  the  salt  to  dissolve  and  to  penetrate  the  whole  mass.  When 
it  has  attained  the  j)roper  degree  of  firmness  it  is  again  x)nt  under  the 
butter- worker,  and  the  last  buttermilk  and  a considerable  portion  of 
the  brine  formed  from  the  salt  is  worked  out.  How  much  working  it 
can  stand  differs  much  in  individual  cases.  Care  is  taken,  however, 
that  it  is  not  the  least  bit  overworked  so  as  to  become  greasy  and 
sticky.  This  working  may  be  relocated  a couple  of  times,  or  it  may  be 
l^ackedfor  shixDinent  at  once;  practice  is  not  uniform  on  this  i)oint.  It 
is  common,  however,  to  give  it  one  more  working  an  hour  or  two  later. 
The  main  x)oint  is  not  to  work  it  until  it  has  become  decidedly  firm, 
and  then  work  it  only  to  the  extent  it  can  bear  Avithont  injuring  the 
grain,  and  yet  remoA^e  as  much  as  jAOSsible  of  the  brine  which  has 
formed  from  the  dissolving  salt.  It  is  worthy  of  notice  that  although 
4 per  cent  of  salt  may  be  added,  with  i^roper  working  about  half  of 
this  is  remoA^ed  in  the  form  of  brine. 

PACKING  FOR  MARKET. 

The  Danish  butter  is  invariably  iiacked  in  barrels.  These  may  Amry 
in  size  according  to  the  demands  of  the  market,  but  they  are  always 
of  the  same  pattern.  One  of  these  barrels  and  the  wooden  mallet  used 
to  pack  the  butter  firmly  in  it  are  represented  in  the  accompanying 
illustration  (Fig.  19).  The  most  usual 
size  is  one  which  will  contain  an  English 
hundredweight  (112  xAounds),  but  this 
size  is  not  uniform.  These  barrels  are 
nsually  manufactured  on  the  farm  where 
they  are  to  be  used,  the  ^Heed-master” 
combining  with  this  important  office  the 
trade  of  a cooper.  While  the  cows 
are  eating  he  makes  the  butter  bar- 
rels. These  barrels  are  usually  made 
of  beech  wood.  The  European  beech 

. Fig.  19.— Barrel  ill  which  butter  is  packed 

wood  IS  white,  tine  grained  and  Jiard,  for  market, 

and  of  course  it  is  thoroughly  seasoned.  The  staA^es  are  held  together 
by  wooden  hoojAS  and  the  barrel  is  made  f>erfectly  smooth  inside. 
The  day  before  it  is  to  be  filled  with  butter  it  is  first  thoroughly 
scrubbed  in  scalding  water  and  next  filled  with  clean  cold  water, 
which  remains  standing  in  it  until  a short  time  before  it  is  wanted. 
It  is  next  rubbed  with  salt  all  over  the  inside,  letting  as  much 
as  possible  adhere  to  the  sides.  The  bottom  and  sides  are  next 
lined  with  paraffin  paper  to  prevent  the  butter  coming  into  con- 
tact with  the  wood.  Then  the  butter  is  packed  in  lumps  of  10 
8538— No.  5 4 
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and  12  pounds,  and  by  the  use  of  the  mallet  it  is  pressed  firmly 
down  in  order  to  prevent  any  openings  in  it.  This  i)rocess  is 
continued  until  the  barrel  is  full.  It  is  filled  slightly  higher  than 
will  i)ermit  the  putting  on  of  the  lid,  and  with  a sharp,  flat  spoon 
the  excess  is  cut  off  to  just  the  point  required  to  admit  the  lid.  ^^ow 
a sheet  of  paraffin  paper  is  put  over  it  and  this  is  covered  with  a thin 
layer  of  fine  salt.  The  lid  is  then  put  on,  the  hoops  tightened,  and 
the  barrel  is  ready  for  market.  During  the  time  it  remains  in  the 
creamery  it  is  placed  in  a cool  storeroom,  usually  adjacent  to  the  ice 
house,  until  enough  has  been  collected  for  shipment  to  the  dealer.  It 
is  customary  in  most  dairies  to  ship  their  export  butter  to  the  agent 
about  once  a week. 

USE  OF  SKIM  MILK  AND  BUTTERMILK. 

Much  of  the  skim  milk  is  used  for  cheese.  Considerable  is  also  used 
in  the  household,  and  what  is  not  used  for  these  purposes  is  fed  to 
calves  and  pigs.  It  is  customary  in  feeding  calves  to  gradually  sub- 
stitute skim  milk  for  whole  milk,  after  the  first  two  weeks.  As  the 
older  cows  dro^)  out  of  the  herd,  or  cease  to  be  profitable,  their  places 
are  taken  by  young  stock  raised  on  the  place.  It  is  customary,  also, 
to  keep  a number  of  swine,  which  are  fed,  for  the  most  part,  on  the 
offal  from  the  dairy.  In  the  cooperative  dairies  the  farmers  who  fur- 
nish the  milk  take  back  the  skim  milk,  this  being,  in  most  cases,  a part 
of  the  contract,  and  in  some  cases  the  buttermilk  is  in  like  manner 
returned  to  the  producer  at  a moderate  valuation.  These  products  are 
then  used  in  the  same  manner  as  on  the  larger  farms.  Near  the  towns 
there  is  always  a good  market  for  skim  milk  among  the  poor  people,  who 
can  buy  it  at  a low  rate.  It  will  thus  be  seen  that  nothing  is  wasted, 
everything  is  utilized,  and  it  is  to  be  noted  that  the  skim  milk  is 
returned  to  the  i)roducer  Avhile  it  is  sweet.  In  no  case  did  I find  the 
stinking  skim-milk  reservoir  which  seems  to  be  a fixture  in  American 
creameries,  and  from  which  our  farmers  help  themselves.  The  skim 
milk  is  also  fed  to  colts  with  good  results. 

DESCRIPTION  OF  PLACES  VISITED. 

In  what  follows  I shall  attempt  to  give  some  idea  of  the  methods  fol- 
lowed on  Danish  dairy  farms,  both  in  the  dairy  and  in  the  i)roduction 
of  crops.  Of  course  many  details  have  been  overlooked,  but  it  is  hoped 
that  enough  has  been  gathered  to  give  the  reader  a fairly  correct  notion 
of  the  system  manifest  in  the  work,  and  the  care  given  to  details.  I 
was  compelled,  for  lack  of  time,  to  confine  myself  to  the  salient  points 
in  farming  methods.  Had  more  time  b(‘.en  at  my  disposal  it  would 
have  been  j)ossible  to  have  gone  more  intu  details,  but  I (H)iild  usually 
spend  only  one  day  at  a place,  and  this,  too,  at  a season  when  there 
was  practically  no  farm  work  going  on. 
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THE  MILK-SUPPLY  COMPANY  OF  COPENHAGEN. 

I took  early  occasion  to  visit  the  city  milk- supply  station  of  Copen- 
hagen, which  I shall  briefly  describe.  I am  aware  that  it  has  already 
been  partially  described  in  our  agricultural  press,  but  it  is  an  insti- 
tution of  such  extraordinary  interest,  owing  to  the  methods  there  adoi^ted 
in  handling  milk,  that  it  will  bear  further  mention,  and  should  serve  as 
the  worthy  example  for  our  many  large  cities  to  follow.  It  is  in  the 
hands  and  under  the  exclusive  control  of  a private  organization.  Neither 
the  Government  nor  city  has  anything  whatever  to  do  with  it.  It  should 
also  be  explained  that  it  does  not  by  any  means  supply  all  the  milk 
consumed  in  Copenhagen.  Just  what  part  it  supplies  of  the  total 
amount  consumed  in  the  city  I am  unable  to  state,  but  it  is  consider- 
ably less  than  one-fourth.  The  Milk-supply  Company  of  Copenhagen 
is  simply  an  organization  which  has  taken  upon  itself  to  supply  its 
patrons  with  absolutely  pure  and  wholesome  milk  at  a slightly  advanced 
price  above  what  milk  can  be  bought  for  from  the  numerous  other  sources 
of  supply.  The  company  began  business  some  fifteen  years  ago  on  a 
small  scale,  but  for  the  month  of  December,  1879,  the  daily  sales  aver- 
aged 9,733  Danish  pounds  (10,728  pounds  avoirdupois),  and  for  Decem- 
ber, 1892,  36,194  Danish  pounds  (39,896  pounds  avoirdupois),  and 
this  at  the  season  when  milk  is  scarcest.  The  merit  of  the  system 
consists,  first,  in  the  strict  rules  which  have  been  laid  down  concerning 
the  quality  of  the  milk;  second,  in  the  painstaking  cleanliness  which 
obtains  in  the  handling  of  the  milk;  and,  third,  in  the  unflinching 
enforcement  of  the  rules  mentioned.  Each  dairy  farmer  of  whom  the 
company  buys  the  milk  must  agree  to  conform  to  the  following  require- 
ments in  every  particular : 

(1)  The  feed  must  be  such  that  it  does  not  affect  the  taste  or  character  of  the  milk 
injuriously.  The  use  of  distillery  slop  and  like  substances  for  feed  is  absolutely 
prohibited,  and  the  use  of  all  feed  that  has  been  injured  or  is  not  well  preserved. 
Tlie  use  of  turnips,  kohlrabi,  rutabagas,  and  the  leaves  of  all  kinds  of  root  crops  is 
prohibited.  Carrots  and  mangels  may  be  used  to  the  extent  of  half  a bushel  per  day 
for  each  cow,  but  only  when  the  grain  feed  given  amounts  to  7 pounds  per  day. 
Cows  which  supply  milk  for  the  use  of  children  must  not  be  fed  mangels  and  car- 
rots beyond  the  extent  of  1 peck  per  day.  Oil  cake  (rape-seed  cakes)  may  be  fed  to 
the  extent  of  but  pounds  per  day,  and  this  only  in  connection  with  at  least  5 
pounds  of  grain  feed.  Cows  supplying  milk  for  the  use  of  children  must  not  be  fed 
oil  cake  of  any  kind.  For  other  cows  the  grain  mixture  used  shall  receive  the 
company’s  approval  before  delivery  of  milk  can  begin. 

(2)  In  the  summer  time  the  cows  must  not  be  fed  in  the  barn  under  any  condi- 
tions. They  must  be  pastured  on  clover  and  grass.  Vetches  must  not  be  used. 
When  necessary,  arrangements  may  be  made  with  the  company  for  the  use  of  grain 
or  green  grain  crops  during  the  summer. 

(3)  The  cows  must  be  clipped  on  the  udder,  tail,  and  hind  quarters  in  the  fall  before 
they  are  put  in  the  barn. 

(4)  The  time  of  calving  of  cows  in  the  herd  must  be  distributed  as  evenly  as 
possible  through  the  year,  so  that  the  amount  of  milk  delivered,  especially  during 
September  and  October,  shall  not  be  less  than  two-thirds  of  the  greatest  amount 
delivered  in  any  month. 
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(5)  Fresli  milk  up  to  twelve  days  after  calving  must  not  be  delivered,  nor  will  the 
company  receive  milk  from  cows  which  give  less  than  6 pounds  per  day. 

(6)  The  utmost  cleanliness  must  he  observed  in  milking,  and  the  milk  must  be 
strained  through  a metal  strainer  covered  with  a clean  woolen  cloth. 

(7)  There  must  be  at  the  disposal  of  the  dairy  at  least  30  pounds  of  ice  for  every 
100  pounds  of  milk  produced  on  the  farm. 

(8)  Every  dairy  must  be  supplied  with  a Lawrence  milk-cooler.  This  may  be 
rented  from  the  company  if  desired. 

(9)  As  soon  as  it  is  drawn  from  the  cow,  the  milk  must  be  cooled  by  the  use  of  ice 
water  on  the  milk  cooler,  and  this  at  all  seasons  of  the  year.  This  cooling  should 
reduce  the  temperature  of  the  milk  to  at  least  4°  Reaumur  (41°  F.)  before  it  is 
shipped. 

(10)  The  milk  must  be  delivered  at  the  railway  station  once  or  twice  daily,  as  the 
company  may  desire,  either  as  sweet  milk  or  as  half-skimmed  milk  and  cream.  It 
must  not  be  sent  from  the  dairy  farm  sooner  than  necessary  to  make  the  train,  and 
in  summer  the  delivery  wagon  must  be  covered  so  as  to  shade  the  cans. 

(11)  The  company  will  supply  the  cans  used  for  transportation,  and  they  will  be 
cleaned  before  they  are  shipped  to  the  dairy  farm. 

(12)  The  cans  must  be  rinsed  in  cold  water  immediately  on  their  arrival  at  the 
dairy.  They  must  be  kept  in  an  airy  place,  protected  from  all  dirt,  with  the  lids 
removed  and  opening  downward,  but  so  that  the  air  has  free  access  to  the  interior; 
until  they  are  used. 

(13)  The  can  must  under  no  circumstances  be  used  for  anything  else  than  the 
transportation  of  milk. 

(14)  The  dairy  farmer  must  agree  to  answer  all  questions  which  the  company 
may  put  to  him  concerning  the  milk. 

(15)  The  dairy  farmer  must  permit  one  of  the  company’s  veterinarians  to  examine 
his  cattle  whenever  he  chooses,  and  must  carry  out  the  directions  which  the  latter 
may  give  him.  He  must  also  agree  to  furnish  transportation  for  the  veterinarian  to 
and  from  the  railroad  station. 

(16)  Cows  which  the  veterinarian  finds  have  tuberculosis  must  be  removed  from 
the  herd  at  once  and  disposed  of  as  soon  as  possible. 

(17)  Cows  which  are  taken  with  any  suspicious  disease  must  be  removed  from  the 
herd  at  once  and  the  company  informed  of  the  fact,  and,  if  necessary,  the  delivery  of 
milk  may  be  stopped  until  the  veterinarian  has  had  opportunity  to  examine  the 
case.  But  in  such  cases  the  company  will  pay  for  the  milk  at  the  same  rate  as 
though  it  were  delivered. 

(18)  If  any  contagious  disease  occurs  among  the  persons  who  live  on  the  farm, 
or  at  the  homes  of  the  laborers  who  work  on  the  farm,  it  shall  be  the  duty  of  the 
dairyman  to  inform  the  company  of  the  fact  at  once.  The  milk  will,  in  such  cases, 
be  paid  for  at  the  usual  rate. 

(19)  This  contract  may  be  terminated  either  i)y  the  company  or  the  dairyman  on 
the  first  day  of  any  year,  but  with  at  least  six  mouths’  notice. 

(20)  Should  the  milk  be  found  to  be  of  such  an  inferior  quality  as  to  be  unfit  for 
sale,  the  company  reserves  the  right  to  stop  its  delivery  without  remuneration. 

(21)  If  the  sale  of  milk  in  Copenhagen  should  be  stopped  by  reason  of  an  epidemic 
or  other  noii-preventable  cause,  the  delivery  must  be  stopped  for  a shorter  or  longer 
y>eriod  without  remuneration. 

This  very  strict  code  is  observed  to  the  letter.  At  jireseiit  the 
company  receives  milk  from  42  dairy  farms,  representing'  in  round 
numbers  4,h00  milch  cows.  To  watch  the  health  of  these  cows  the 
company  employs  three  skilled  veterinarians,  who  spend  all  their  time 
in  traveling  from  farm  to  farm  in  order  to  examine  periodically  each 
individual  in  the  herds,  and  also  to  see  that  the  rules  as  regards  feeding, 
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etc.,  are  observed.  When  an  animal  is  found  to  be  suffering  from  any 
sort  of  disease,  it  is  withdrawn  at  once.  And  should  a disease  occur 
suddenly  the  dairyman  is  encouraged  in  withdrawing  of  his  own  accord 
the  animals  so  affected,  and  is  paid  the  price  of  the  milk  which  they 
give  until  one  of  the  company’s  veterinarians  can  pass  judgment  on 
the  case. 

In  addition  to  this  the  company  employs  a staff  of  trained  dairy- 
maids who  travel  from  farm  to  farm,  call  unexpected!}^,  examine  the 
surrounding  conditions  with  special  reference  to  cleanliness  and  care 
in  milking,  watch  the  feeding,  the  cooling  of  the  milk,  etc.,  and  then 
promptly  report  the  facts  they  obtain  to  the  company  on  blanks  fur- 
nished them  for  the  purpose.  On  some  of  the  larger  farms  such  dairy- 
maids are  permanently  located,  the  company  paying  the  dairymen  for 
their  board.  At  present  there  are  four  such  dairywomen  located  on  as 
many  farms.  But  the  inspection  does  not  end  here.  At  the  receiving 
station  in  Copenhagen  a sample  of  the  milk  from  each  farm  is  taken 
immediately  on  its  arrival  and  subjected  to  the  Babcock  test,  a large 
machine  of  this  pattern  having  been  procured  for  that  purpose  a short 
time  ago,  and  once  or  twice  a month  similar  samples  are  subjected  to 
chemical  analysis.  Moreover,  when  the  sample  is  taken  an  experienced 
dairywoman  stands  by,  who  tastes  and  smells  of  the  milk  from  each 
farm,  and  who  quickly  notes  whether  it  falls  below  the  high  standard 
that  is  required. 

I spent  a night  and  the  greater  part  of  two  days  at  the  company’s 
receiving  and  distributing  station  in  order  to  watch  its  operations. 
Including  the  drivers  of  delivery  wagons  and  the  boys  who  assist  them 
by  carrying  the  milk  from  the  wagon  to  the  house,  the  number  of 
employees  is  about  250.  The  milk  is  shipped  to  the  city  in  the  evening. 
The  trains  begin  to  arrive  about  9 p.  m.,  and  continue  until  after  mid- 
night. Tlie  milk  is  at  once  hauled  to  this  receiving  station  or  dairy, 
where  it  is  weighed,  sampled,  tasted,  and  the  cans  deposited  in  large 
vats  of  ice  water,  where  they  remain  till  4 a.  m.,  when  the  delivery 
wagons  begin  to  make  ready. 

The  cans  are  of  tin,  made  very  massive,  and  hold  about  100  pounds 
each.  Two  forms  are  used,  one  round,  the  other  square.  The  round 
cans  are  used  for  the  unskimmed  milk  and  the  square  cans  for  the  half- 
skimmed  milk.  Otherwise  they  are  shaped  like  a jug,  with  contracted 
neck,  into  which  a lid  fits  very  closely.  In  the  interior  of  the  cans  for 
unskimmed  milk  is  an  arrangement  intended  to  equalize  the  distribu- 
tion of  the  cream  with  the  milk.  It  will  be  seen  that  when  a can  of 
sweet  milk  stands  on  a delivery  wagon  several  hours  the  upper  stratum 
of  milk  must  be  richer  in  cream  than  the  lower  stratum,  and  that  if  the 
milk  is  drawn  from  the  bottom  the  first  customer  will  i^ractically  get 
skim-milk  and  the  last  cream.  To  prevent  such  injustice,  the  tube,  or 
pipe,  in  which  the  discharge  valve  is  placed  is  continued  clear  to  the 
top  of  the  can  on  the  inside,  and  a row  of  small  holes  the  whole  length 
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of  this  tube  admits  the  milk.  Now,  when  the  valve  is  opeued,  the  milk 
is  drawn  neither  from  the  bottom  nor  top  of  the  can,  exclusively,  but 
through  these  small  holes  iu  the  tube — from  the  whole  side  of  the  can 
from  bottom  to  top,  or  as  high  as  the  milk  may  reach,  equally.  The 
weight  of  each  can  is  stamx)ed  ux>on  a brass  j)late  which  is  soldered  to 
the  top  of  the  can.  This  greatly  facilitates  weighing.  Before  leaving 
the  farm  each  can  is  sealed  with  a cord  and  a x)iece  of  lead  stamped 
with  a punch,  in  the  same  manner  as  our  railroad  freight  cars  are  sealed. 
This  i)recludes  all  possibility  of  tamx)eriug  with  the  contents  in  transit, 
and  a label  bearing  the  name  of  the  farm  in  large  print  is  also  pasted 
on  each  can. 

The  comxmny  supplies  its  customers  with  three  grades  of  milk, 
namely,  whole  milk,  half  skim  milk,  and  milk  for  children,  and  with  two 
grades  of  cream,  designated  respectively  as  first  an  d second  grade.  The 
skim  milk  received,  and  for  which  there  is  a large  demand  for  use  iu 
cooking,  is  in  most  cases  the  morning’s  milk  which  has  stood  ten  to 
twelve  hours  before  shiiDment.  The  cream  that  may  have  risen  is  then 
skimmed  off  and  shipi)ed  in  separate  cans.  The  children’s  milk  is  in- 
tended as  food  for  infants.  For  this  suiJiffy  special  cows  are  picked  by 
the  comi)any’s  veterinarians,  and  these  are  fed  somewhat  differently,  or 
at  least  with  greater  care  than  the  others,  and  their  milk  is  kept  sejiarate. 
This  milk  is  filtered  and  bottled  and  the  bottles  sealed  immediately  on 
arrival,  and  not  allowed  to  stand  iu  the  cans  till  morning,  as  is  the 
other  milk.  The  ordinary  whole  and  skim  milk  is  also  filtered  before 
it  goes  to  the  customer,  but  this  is  done  at  4 a.  m.,  just  before  it  is 
loaded  into  the  delivery  wagons. 

The  filtering  machines  are  of  special  interest.  There  are  several  of 
them,  and  they  vary  somewhat  in  size,  but  otherwise  the  construction 
is  the  same.  Imagine  a large  bowl  of  enameled  iron  with  a capacity  of 
about  40  gallons,  and  this  raised  on  supports  about  5 feet  from  the  fioor. 
There  is  a hole  in  the  bottom  through  which  the  milk  enters,  and  near 
the  rim  are  two  discharge  x)ipes,  one  on  each  side  of  the  bowl.  Now, 
the  filtering  material  consists  of  three  layers  of  gravel  and  six  thick- 
nesses of  fine  muslin  stretched  over  a ring  that  fits  closely  inside  the 
bowl  and  is  placed  above  the  ui)})er  layer  of  gravel.  The  gravel  is  of 
three  grades  of  fineness.  The  lower  is  about  the  size  of  buckshot,  the 
middle  layer  finer  still,  and  the  upx)er  layer  os  fine  as  small  xdnheads. 
Each  layer  rests  ux)on  a tin  x>lJite,  x>erforated  with  many  fine  holes,  and 
which  fits  closely  to  the  sides  of  the  bowl.  Each  layer  is  about  2 inches 
thick,  and  there  is  a sx>ace  of  an  inch  from  the  tox>  of  one  layer  to  the 
tin  ])late  which  sux)X)orts  the  next  layer  above.  The  milk  is  ])oured 
into  a large  reservoir  which  stands  somewhat  higher  than  the  filter. 
A brass  x)ix>e  leads  from  the  bottom  of  this  reservoir  to  the  bottom  of 
the  filter  bowl.  The  x>t*essure  thus  attained  forces  the  milk  through 
the  succesive  layers  of  gravel  and  the  six  thicknesses  of  cloth,  and 
when  it  rises  to  the  discharge  x^ipes  it  runs  off  through  these  into  the 
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vessels  placed  for  its  reception.  Such  treatment  throughout  assures 
the  customer  that  it  is  absolutely  pure,  clean,  and  wholesome. 

Probably  no  other  city  in  the  world  is  blessed  with  so  thorough  a 
system  of  control  as  regards  the  (piality  of  the  milk.  And  be  it  noted 
that  it  is  not  done  under  compulsion  of  law,  but  as  a piece  of  business 
enterprise  in  private  hands.  The  constitution  of  the  company  forbids 
a greater  dividend  than  5 per  cent,  and  the  price  to  the  consumer  is 
regulated  on  this  basis.  It  further  prohibits  the  two  principal  directors 
from  having  any  financial  interest  in  the  company  which  might  tempt 
them  to  work  for  greater  profits.  The  prices  paid  to  the  producer  for 
the  milk  are  as  follows:  From  the  1st  of  April  to  the  1st  of  September 
20  ore*  per  ^^Kande’’  (2  kilograms =1,409  pounds  avoirdupois),  which  is 
very  nearly  $1.25  per  hundred  pounds  avoirdupois.  From  September 
1 to  December  16,  26  ore  per  2 kilograms,  or  $1.61  per  100  pounds,  and 
from  December  16  to  April  1,  22  ore  per  2 kilograms,  or  $1.36  per  100 
pounds.  This  is  for  the  ordinary  sweet  milk.  Milk  for  children  costs 
rather  more  and  skim  milk  correspondingly  less.  The  company  retails 
this  milk  from  its  wagons  in  the  street  at  the  following  rates:  Milk 
for  children  at  10  ore  per  half  kilograrn,  ordinary  milk  at  8 ore  per 
half  kilogram,  and  skim  milk  and  buttermilk  at  4 ore  per  half  kilogram, 
which  is  approximately  cents  per  quart  for  children’s  milk,  4J  cents 
per  quart  for  sweet  milk,  and  2J  cents  per  quart  for  skim-milk  and 
buttermilk.  The  cream  is  sold  at  27  cents  per  quart  for  first  quality 
and  16 J cents  per  quart  for  second  quality.  The  cream  which  is  not 
sold  is  made  into  butter,  and  in  like  manner  the  whole  milk  which  is 
returned  from  the  wagons  is  creamed  and  the  skim  milk  resulting  sold 
to  poor  people  at  half  price. 

Fay  of  emyJoyees — Their  method  of  treating  their  employees  is  inter- 
esting, to  say  the  least,  and  I think  it  contains  a lesson  not  unworthy 
the  attention  of  employers  of  this  country.  The  company  has  in  its 
employ,  altogether,  some  250  persons.  Most  of  these  are  drivers  of 
milk  wagons  and  drivers’  assistants,  boys  who  carry  the  milk  from  the 
wagon  to  the  house ; but  there  are  also  a number  of  skilled  dairy  people, 
clerks,  etc.  The  pay  of  all  is  graded  to  the  character  of  the  work  j but 
it  is  the  policy  of  the  company  to  retain  faithful  servants  as  long  as 
possible,  and  this  they  do  by  liberal  treatment.  The  pay  of  a clerk,  for 
instance,  is  about  $43  a month;  but  on  New  Year’s  day  he  gets  a pres- 
ent of  about  $54  besides;  and  each  clerk  who  can  show  an  increase  in 
his  bank  account  of  not  less  than  about  $2.70  per  month  gets  about 
$1.35  more  deposited  to  his  credit  in  the  bank.  In  the  same  manner 
each  driver  or  other  working  man  who  can  show  a monthly  increase 
of  about  54  cents  in  his  bank  account  gets  about  54  cents  more  depos- 
ited to  his  credit  in  the  bank.  This  money  remains  at  compound  inter. 

*Tlie  unit  of  Danish  money  is  the  crown  (krone),  which  contains  100  ore.  One 
dollar  is  at  present  worth  3 crowns  and  65  ore,  and  one  cent  is  consequently  equal 
to  3.65  ore. 
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est  for  a certain  number  of  years,  and  by  the  time  it  becomes  available 
it  amounts  to  a substantial  sum,  which  may  help  the  owner  to  a home 
or  enable  him  to  open  a business.  The  regular  wages  of  a driver  is. 
from  about  70  to  80  cents  a day,  but  in  addition  to  this  he  gets  a com- 
mission on  the  milk  sold  of  one-half  ore  for  each  Danish  pound,  the 
commission  being  the  same  for  both  sweet  and  skim  milk,  and  at  the 
end  of  the  year  he  gets  a commission  of  1 ore  for  each  pound  of  butter 
he  has  taken  orders  for  during  the  year.  By  these  means  the  company 
not  only  gets  ehicient  servants  but  it  retains  them,  and  through  its 
encouragements  to  work  and  to  save  it  has  a beneficial  influence  on  all 
its  emxdoyees.  The  credit  for  this  model  plan  of  supplying  a large  city 
with  milk  belongs  to  Grosserer  Busk,  of  Copenhagen,  more  than  to  any 
other  one  man.  He  has  been  the  leading  spirit  of  the  company  from 
its  inception  and  organization  to  the  present  day. 

LARGE  DAIRY  FARMS. 

ROSENFELDT  FARM. 

The  first  large  dairy  farm  I had  opportunity  to  visit  is  named  Bosen- 
feldt,  which  is  situated  near  the  city  of  Yordinborg.  It  is  the  property 
of  a Danish  nobleman,  Kammerherre  Oxholm,  who  lives  on  the  place. 
The  farm  contains  1,300  acres.  The  actual  number  of  cows  on  the  place 
was  276,  which  number  was,  however,  to  be  increased  to  upwards  of 
300  by  the  addition  of  heifers  Avhich  were  soon  to  come  in.  Of  the  above 
number  of  cows  223  were  in  milk  at  the  time  of  my  visit,  and  they  pro- 
duced, on  an  average,  3>,7T7  i)ounds  of  milk  per  day.  This  gives  but 
an  average  of  17  pounds  per  day  per  cow,  or  about  2 gallons.  If  this 
seems  a small  output  it  should  be  remembered  that  it  was  in  midwin- 
ter, when  many  of  them  were  about  to  go  dry,  and  that  the  native  Dan- 
ish dairy  cow  is  but  a small  animal.  The  average  weight  would  not 
much  exceed  900  ])Ounds  ]>er  head.  When  these  things  are  taken  into 
consideration  the  milk  yield  was  not  small.  These  cattle  were  fed  as 
follows:  The  first  feed  was  given  them  at  4 o’clock  in  tlie  morning  and 
consisted  of  oat  straw  or  barley  straw.  They  got  a liberal  amount,  and 
what  was  left  was  used  for  bedding.  At  7 a.  in.  they  Avere  fed  their  grain, 
Avhich  averaged  about  7 ])ounds  per  head  per  day,  divided  into  two 
feeds,  and  consisted  of  3 ])Ounds  barley  and  oats  mixed  and  crushed,  2 
pounds  oil  (‘ake,  usually  half  ra})eseed  (*ake  and  half  ))alm  cake  or  sun- 
flower cake  (of  rapeseed  cake  they  never  fed  more  tlian  1 J ])Ounds),  and 
2 pounds  bran.  At  8:30  a.  m.  they  got  20  ])onnds  sugar-be(‘t  riflhse 
each.  The  beets  are  grown  on  the  farm  and  dcflivered  to  a neighboring 
sugar  factory,  but  the  refuse  juilp  is  hauled  back  for  feed.  Or  if  the 
l)nl])  is  missing  mangels  are  fed  instead.  Next  they  arcAvatered  in  the 
stable,  the  Avater  being  turned  right  into  the  nningers,  and  after  this 
they  get  10  ])ounds  each  of  hay  from  tliemeadoAv.  Tlie  hay  is  of  mixed 
grass(‘s,  containing  also  some  (‘loA^er.  This  comi)l(‘tes  the  fec'ding  for 
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the  forenoon.  At  1 ]>.  in.  the  feeding-  begins  again  witli  the  same  feeds 
in  the  same  quantities,  beginning  first  with  thegrain,  then  roots,  water, 
hay,  and  straw,  keeping  them  busy  eating  all  the  afternoon,  the  straw 
being  fed  at  7 p.  m.,  and  this  time  wheat  straw. 

Tlie  milking  begins  at  4 o’clock  in  the  morning  and  at  4 o’clock  in  the 
afternoon.  It  is  all  done  by  women,  each  of  whom  milks  20  cows,  and 
they  do  it  in  from  two  to  two  and  one-half  hours.  The  churning  tem- 
perature is  550  F.,  and  butter  comes  in  about  thirty  minutes. 

The  parti(;ular  ferment  which  was  used  in  this  dairy  received  the 
folloAving  treatment : It  is  sold  in  bottles  holding  about  a pint,  all  of 
which  is  used  at  one  time.  It  it  not  added  directly  to  the  cream,  but 
is  first  propagated  in  skim-milk.  For  this  purpose  the  milk  from  a 
fresh  cow  should,  if  possible,  be  selected.  The  milk  is  set  in  ice  Avater 
for  twelve  hours  and  then  skimmed  by  hand.  It  is  next  sterilized  by 
being  heated  to  180°  F.,  at  Avhich  temperature  it  should  be  kept  for  two 
hours.  It  is  then  cooled  to  82°  F.  and  the  bottle  of  ferment  is  added, 
and  this  temperature  should,  as  far  as  practicable,  be  maintained  dur- 
ing the  next  twenty  or  twenty-four  hours  while  the  ferment  is  growing, 
which  takes  about  that  time.  At  the  close  of  this  process  another 
batch  of  skim  milk  is  sterilized  as  before.  It  is  next  cooled  to  5()o  F., 
then  again  warmed  to  82°  F.,  and  10  i)er  cent  of  its  Aveight  is  added  to 
it  from  the  ferment  made  the  previous  day.  This  stands  again  another 
twenty-four  hours  at  the  same  temperature  as  nearly  as  may  be,  and 
then  it  is  ready  to  be  added  to  the  cream,  for  which  purpose  the  cream 
should  beat  70°  F. 

A herdsman  styled  ‘^feed  master  ” has  charge  of  the  feeding.  The 
milk  is,  of  course,  weighed  as  fast  it  arrives  at  the  dairy,  but  twice  a 
month  there  is  a trial  milking,”  at  which  the  milk  is  weighed  from 
each  coAv,  Avhich  enables  them  to  get  an  ai^proximately  correct  idea  of 
the  yield  of  each  cow.  The  cows  do  not  get  out  of  the  barn  all  winter. 
When  tied  up  in  the  fall  they  remain  there  till  they  are  i)ut  in  pasture 
the  following  spring,  which  usually  occurs  the  latter  part  of  May.  This, 
I find,  is  the  practice  on  nearly  all  dairy  farms. 

The  morning  milk  is  run  through  the  separator  as  fast  as  it  arrives 
in  the  dairy  from  the  barn,  and  the  eA^ening  milk  stands  in  the  a at  and 
is  separated  also  in  the  morning. 

The  cream  runs  from  the  separator  into  the  ^‘pasteurizing”  or  steril- 
izing apparatus,  where  it  is  heated  to  107°  F.,  after  Avhich  it  is  at  once 
cooled  on  the  cooling  apiAaratus  to  44°  F.  This  heating  and  cooling  is 
completed  by  about  halt  past  7 in  the  morning,  and  from  that  hour 
until  10  a.  111.  it  stands  in  ice  water.  It  is  then  heated  again,  but  this 
time  only  to  70°  F.,  at  which  temperature  the  i)repared  cream  ferment 
is  added,  and  it  now  stands  for  about  twenty  hours,  or  until  6 a.  m.  the 
next  morning,  while  the  ferment  does  its  work,  and  then  it  is  churned. 
The  amount  of  ferment  added  to  the  cream  will  in  a measure  depend 
upon  the  season,  the  cows,  and  other  conditions.  In  the  dairy  to  Avhich 
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this  refers  it  Avas  found  tliat  of  this  imi:)re^nated  milk  4 to  5 per  cent 
of  tlie  weight  of  the  cream  should  be  added  at  this  season  to  have  the 
l)roi)er  effect.  The  ferment  is  perpetuated  in  sterilized  skim  milk,  which 
is  prepared  fresh  every  day,  and  what  is  made  one  day  is  used  the 
next  day  both  to  ferment  the  cream  and  to  start  a new  lot  in  fresh  skim 
milk.  On  Mr.  Oxholm’s  dairy  farm  it  is  found  necessary  to  get  a fresh 
lot  of  ferment  from  the  laboratory  about  once  in  six  weeks. 

I have  briefly  described  the  process  followed  on  this  farm  because 
the  butter  made  there  stands  in  high  repute.  It  frequently  takes 
prizes  at  the  national  butter  exhibits,  and  I was  told  that  it  brought 
usually  about  $1.62  x>er  100  pounds  above  the  top  market  quotation.  It 
is  all  exj)orted  to  England.  Nearly  all  the  work  in  this  dairy  is  done 
by  women,  and  the  chief  dairymaid  was  certainly  a competent  person. 
Most  of  the  skim  milk  Avas  made  into  cheese  of  good  quality.  It  is 
possible  to  make  good  cheese  from  skim  milk,  but  the  success  lies  in 
the  knowing  how,  and  I believe  the  time  is  coming  AA^hen  good  skim-milk 
cheese  Avill  find  a market  in  America. 

At  Rosenfeldt  it  required  at  this  season  29  pounds  of  milk  to  make 
a pound  of  butter.  The  cream  loses  some  of  its  butter  by  being  steril- 
ized as  it  was  here. 

About  1,000  pounds  of  skim  milk  was  made  into  cheese  daily,  and 
the  remaiuing  skim  milk  Avas  sterilized  and  fed  to  the  calves  and  pigs. 
The  cheese  milk  AAms  warmed  to  70°  F.  When  it  reached  this  temper- 
ature 10  per  cent  of  fresh  buttermilk  was  added — that  is,  100  pounds  to 
the  1,000  pounds  of  milk — and  immediately  afterAvards  rennet  of  a given 
strength  was  added.  In  this  case  it  required  seventeen  one-hundredths 
of  a pound  of  rennet  for  the  amount  of  milk  used.  After  the  rennet  had 
been  stirred  in,  the  milk  Avas  allowed  to  stand  perfectly  still  until  it 
had  coagulated,  AAdiich  ha])pened,  usually,  in  about  thirty  minutes.  The 
chief  dairymaid  informed  me  that  if  it  coagulated  in  less  than  tAventy 
minutes  the  cheese  would  be  tough,  and  if  it  took  over  forty  minutes  in 
winter,  the  milk  got  too  cool.  The  time  Avhen  the  desired  degree  of 
coagulation  Avas  reached  A\^as  determined  by  inserting  the  finger  and 
noticing  hoAv  readily  the  cheese  matter  Avould  break  Avhen  the  finger 
was  gently  lifted  up  through  it  from  beloAv.  A certain  brittleness  was 
a sign  that  the  x>iocess  had  i)ioceeded  far  enough.  The  curd  was  then 
cut  both  Avays  Avith  Avire  cutters  and  allowed  to  stand  fiA-e  min- 
utes undisturbed,  but  at  the  end  of  this  time  it  Avas  stirred  gently 
and  continuously  from  tAventy  to  thirty  minutes.  This  stirring  sepa- 
rated the  curd  from  the  Avhey.  The  Avhey  Avas  then  drawn  off‘  and  the 
curd  was  worked  Avith  the  hands  and  })ressed  in  the  bottom  of  the 
cheese  A^at  until  all  the  whey  that  could  be  se^Aarated  by  this  j)rocess 
Avas  removed. 

Four  |)er  cent  of  salt  was  next  added  to  th(‘.  curd  and  thorougldy  mixed 
through  it  Avith  the  hands.  The  cheese  ciii)S  Avere  then  filled  and  the 
cheeses  were  j)ut  undei’  light  i>ressure  for  twenty  hours,  being  turned 
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tliree  times  duriiig  tluit  period.  On  removal  from  the  press  they  were 
put  into  a large  tub  of  strong  brine,  so  strong  that  the  cheese  would 
swim  on  the  surface,  and  allowed  to  remain  there  from  twelve  to  four- 
teen hours.  On  removal  from  the  brine  they  were  placed  upon  shelves  in 
the  cheese  room,  where  atemx)erature  is  maintained  of  from  5(]o  to  GO^  F. 
They  remained  there  fourteen  days,  during  which  time  they  were  daily 
turned  and  wiped  on  both  sides  with  a cloth.  After  two  weeks  of 
this  treatment  they  were  transferred  to  another  room  where  the 
temperature  was  kept  lower  than  in  the  cheese  room,  and  there  kept 
until  sold.  During  the  first  few  weeks  in  this  room  they  were  washed 
every  other  day  in  strong  brine,  the  object  being  to  make  the  crust  soft 
and  thin.  They  were  usually  sold  when  about  three  months  old  and 
brought  in  the  home  market  19  ore  per  Danish  pound,  which  is  equal 
to  about  5 cents  per  pound  avoirdupois. 

All  the  dairy  work  was  in  the  direct  charge  of  the  chief  dairymaid, 
who  had  half  a dozen  assistants,  most  of  whom  were  pupils.  The  farm 
was  managed  by  a superintendent,  a scientifically  educated  gentleman 
and  a graduate  from  the  Royal  Agricultural  School  of  Copenhagen. 
He  had  several  assistants.  As  stated,  the  farm  consisted  of  about  1,300 
acres,  and  it  required  18  teams  (36  horses)  and  8 yoke  of  oxen  to  work 
it.  The  rotation  observed  at  that  time  was  as  follows:  First  year,  fal- 

low, this  being  manured  for  the  next  year’s  crop  5 second  year,  rye  or 
wheat;  third,  barley;  fourth,  sugar  beets;  fifth,  barley;  sixth,  oats; 
seventh  and  eighth,  clover  and  grass.  But  the  superintendent  informed 
me  that  it  was  contemidated  to  change  the  rotation  to  this:  First 

year,  rye  or  wheat;  second  year,  one-third  in  potatoes,  one-third  in 
beans,  and  one- third  in  peas;  third  year,  barley;  fourth  year,  sugar 
beets;  fifth,  barley;  sixth,  oats;  seventh  and  eighth,  clover  and  grass. 
All  of  the  land  is  fall-plowed  and  the  manure  is  applied  for  the  wheat 
and  rye.  Occasionally,  also,  artificial  manure  for  the  sugar  beets. 

On  all  of  these  large  farms  we  find  young  mer.  who  are  there  to  learn 
the  business  of  farming.  They  may  remain  one  or  two  years,  according 
to  contract,  and  some  of  them  receive  a small  wage  when  they  consent 
to  eat  at  the  tables  with  the  hired  men  and  in  other  respects  ^‘hoe  their 
row”  alongside  the  hired  men.  Others  are  there  without  any  pay,  and 
still  others  pay  for  the  i)rivilege  of  being  there. 

On  this  farm  there  were  two  classes  of  farm  pupils,  one  class  receiv- 
ing 100  crowns  a year  in  wages  (about  $?7)  and  the  other  class  receiv- 
ing no  pay.  All  were  required  to  work  alike,  however,  and  they  were 
expected  to  work  as  steadily  and  hard  as  was  required  of  the  hired 
men,  the  only  difference  in  their  x>rivileges  being  that  they  got  their 
meals  in  a separate  room.  The  hired  men  who  worked  on  the  farm 
received  200  crowns  a year  ($54)  and  their  board,  and  day  laborers 
received  from  3G  to  37  cents  per  day,  boarding  themselves. 
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aun6  farm. 

This  farm  also  belongs  to  Kammerlierre  Oxliolm,  the  owner  of  Eosen- 
feldt,  already  described,  but  it  was  tenanted  by  Mr.  Stolpe,  who  had 
rented  the  farm  for  a series  of  years.  The  farm  is  some  700  acres  in 
extent  and  was  worked  on  a system  of  mixed  husbandry,  with  special 
attention  to  dairying.  At  the  time  of  my  visit  there  were  200  cows  on 
the  farm,  50  of  which  were  dry.  An  average  of  3,000  pounds  of  milk 
per  day  was  obtained  from  the  210  cows  giving  milk,  and  in  addition 
to  this  1,000  pounds  per  day  were  bought  from  neighboring  farmers. 
The  total  amount  of  milk  was,  therefore,  4,000  x)ounds  per  day.  The 
dairy  work  was  in  charge  of  a man,  but  the  milking,  cleaning  of  uten- 
sils, etc.,  was  done  by  women.  The  feeding  of  the  cattle  was  in  charge 
of  a so-called  feed-master,  who  is  also  the  cooper  and  makes  the  butter 
barrels.  The  cows  were  fed  as  follows : The  first  feed  was  given  them 
at  4 a.  m.,  and  consisted  of  either  oat  straw  or  barley  straw.  The  milk- 
ing was  done  while  this  was  being  eaten.  At  7 they  were  watered,  after 
which  they  received  a small  feed  of  chaft.  When  this  was  eaten  they 
got  their  grain,  consisting  of  1 pound  of  bran,  3 pounds  of  barley  and 
oats  ground  together,  and  1 pound  of  rape-seed  cake.  Half  an  hour 
later  they  each  got  10  i^ounds  of  mangels  and  next  a feed  of  hay. 
This  completed  the  feeding  for  the  forenoon.  At  1 p.  m.  they  were 
again  watered  and  then  followed  in  succession  feeds  of  chaft,  grain 
(the  same  as  above),  mangels,  hay,  and  straw,  the  last  feed  being  given 
about  6 in  the  evening.  Milking  was  done  about  twelve  hours  apart, 
beginning  at  4 in  the  morning  and  again  at  4 o’clock  in  the  evening. 
All  the  cattle  remained  in  the  barn  during  the  entire  winter,  the  water 
also  being  given  them  in  the  mangers.  The  cattle  were  of  the  red 
Danish  dairy  breed,  with  some  crosses  of  the  Angler  breed.  The  even- 
ing milk  was  put  in  tall,  tin  milk  cans,  Avhich  Avere  set  in  cold  water 
over  night.  In  the  morning  these  AA-ere  skimmed  by  hand  and  the  milk, 
AA  hich  had  thus  stood  only  twelve  hours,  was  run  through  a separator, 
together  aa  ith  the  morning’s  milk.  The  milk  ran  tlirough  a forewarmer, 
a machine  already  described,  which  raised  it  to  OS®  F.,  before  it  ran 
into  the  separator.  The  cream,  as  it  came  from  the  separator,  ran  into 
large  milk  cans  Avhich  AAcre  at  once  immersed  in  ice  Avater  and  cooled 
under  constant  stirring  to  about  35°  F.,  and  here  it  remained  until  it 
Avas  again  warmed  for  the  reception  of  the  ferment  and  set  to  sour  in 
the  cream  barrels.  They  occasionally  used  artificial  cream  ferments 
and  occasionally  they  made  their  own  ferment  from  half-skimmed  milk. 
The  method  followed  on  this  place  for  the  ])roduction  of  the  latter  Avas 
as  follows:  The  evening  milk  from  a nearly  fresh  coav  was  set  by  itself 
in  ice  Avater  over  night  and  in  the  morning  Avas  skimmed.  The  skim 
milk  Avas  Avarmed  to  170°  F.,  and  then  cooled  to  between  72°  and  75® 
F.,  at  Avhich  temj)erature  it  rcnnained  for  twenty-four  hours,  Avhen  it 
Avas  found  to  be  sour.  Of  this  sour  milk  5 per  cent  of  the  Aveight  of  the 
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cieniii  was  ad(l(‘(l  to  the  cream  wliicli  liad  been  sei)arated  in  the  morn- 
ing and  cooled  off  in  ice  water,  as  already  stated.  Tlie  cream  was 
Avarmed  to  70^  F.,  before  the  sonr  jiiilk  was  added,  and  it  was,  as  far  as 
])ossible,  kept  at  tliis  temj)erature  until  (>  the  following  morning,  being 
gently  stirred  two  or  three  times  in  the  meantime. 

During  the  winter  the  churning  temperature  was  at  02o  F.,  and  the 
cream  rose  to  CG°  F.  during  the  process  of  churning.  In  the  summer, 
1 was  informed,  they  churned  at  oO^  F.,  or  a little  above,  according  to 
the  Aveather,  and  butter  uIaa  ays  came  in  from  thirty  to  thirty-five  min- 
utes. 

The  crops  on  the  farm  consisted  chietly  of  barley,  oats,  rye,  and  a 
little  wheat,  and  besides  these,  mangels  for  the  cattle,  some  potatoes, 
grasses  and  cloA-er.  Of  the  grains  only  so  much  Avas  sold  as  could  be 
spared  from  the  amount  necessary  to  keep  the  live  stock.  The  tenant, 
Mr.  Stolpe,  was  an  able  farmer,  and  in  spite  of  the  fact  that  the  rent 
of  the  farm  came  to  some  $1,890  per  year,  he  managed  to  i^ay  all  the 
expenses  and  still  put  something  in  the  bank,  the  dairy  being  the  main 
source  of  income. 


THU  in:  15  A' LILLE  FARM. 

This  farm  can  also  be  classed  among  the  large  estates.  It  contains 
an  area  of  a little  over  700  acres,  of  Avhich  some  GO  acres  are  in  i^erma- 
nent  meadow,  and  the  rest  under  culture.  The  farm  was  owned  by  a 
landlord  who  had  large  estates  in  that  part  of  the  country,  but  it  was 
AA’orked  by  a company  aaTio  used  it  as  a stock  farm  largely,  their  objects 
being  not  only  to  pay  expenses,  but  also  to  carry  out  certain  exi^eri- 
ments  in  breeding,  in  order  to  improve  the  breed  of  dairy  cattle. 
Superintendent  Tuxon,  the  able  manager  of  the  place,  was  a man  of 
established  reputation  as  a farm  manager. 

While  they  also  had  a dairy  there,  it  was  not  the  chief  feature,  but 
was  simply  coordinate  with  breeding  of  stock  and  the  production  of 
grain  crops.  They  kept  150  head  of  cows  on  the  place.  These  remained 
tied  in  the  stable  all  winter.  I did  not  see  this  herd,  for  the  reason 
that  there  was  a ^^foot-and-mouth-disease”  scare  in  that  part  of  the 
country  and  no  stranger  was  admitted  to  the  barn ; but  Superintendent 
Tuxon  informed  me  that  the  cattle  were  all  of  the  red  Danish  breed 
and  that  they  were  all  superior  animals.  Their  management  was  of 
interest  because  it  varied  somewhat  from  the  common  custom  and  may 
be  said  to  stand  out  as  the  best  examide  of  the  management  of  dairy 
cattle  to  be  found  in  the  country.  The  cows  were  classified  in  the  barn 
as  follows : All  those  which  Avere  in  full  flow  of  milk ; all  those  which 
had  passed  the  period  of  full  flow  but  still  gave  milk;  all  dry  cows; 
and,  lastly,  all  barren  cows,  each  class  standing  by  itself  in  a different 
l^art  of  the  same  barn.  The  feeding  of  these  varied,  and  this  was  the 
main  reason  for  their  classification.  Cows  in  full  floAv  of  milk  got  their 
first  feed  at  4 o’clock  in  the  morning,  consisting  of  G x^ounds  of  hay, 
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1111(1  they  were  milked  while  eating'  this,  between  4 and  (>  a.  m.  At  G.30 
a.  m.  eaeli  (;ow  received  pounds  of  grain,  consisting  of  1.}  pounds  of 
oil-meal  (whicili  was  made  up  of  one-half  pound  rape  cake,  one-half 
liound  suntiower  cake,  and  one-half  pound  palm  cake),  2 jiounds  barley 
and  oats  mixed  and  ground  together,  and  1 pound  bran.  Immediately 
after  this,  each  cow  was  given  15  pounds  of  whole  mangels,  and  next 
they  got  a feed  of  barley  straw. 

IVater  stood  before  them  at. all  times,  in  a little  basin  between  each 
two  cows,  so  that  both  drank  out  of  the  same  basin.  By  a self-regula- 
ting valve  in  the  sui)ply  tbe  water  stood  at  the  same  height  in 
these  basins  at  all  times.  This  very  handy  arrangement  cost  twelve 
crowns,  or  a trifle  more  than  $3  x^er  head  to  x^nt  up.  At  1 x)-  le.  the 
afternoon  feeding  began,  which  was  simply  a rex^etition  of  that  of  the 
forenoon. 

All  other  cows  in  the  barn,  not  in  full  milk,  got  hay,  straw,  and  man- 
gels as  these,  but  they  were  fed  different  amounts  of  grain,  according 
to  their  condition.  The  strictest  attention  was  paid  to  cleanliness. 
The  barn  was  cleaned  and  swept  twice  daily,  and  all  the  cattle  were 
bedded  twice  daily.  Superintendent  Tuxon  believed  that  not  only  the 
barn  should  be  kex^t  clean,  but  that  it  x^aid  to  keex)  the  skins  of  the  ani- 
mals scruxmlously  clean.  To  this  end  he  emx)loyed  a man  who  spent 
his  entire  time  currying  the  cattle;  he  went  over  the  entire  herd  with 
currycomb  and  brush  twice  daily.  One  man  did  all  of  the  cleaning  of 
the  stable,  and  another  curried  the  cattle,  while  a third  attended  to  the 
feeding.  The  temx^erature  of  the  barn  was  kept,  as  nearly  as  x^ossible, 
at  GQo  r.  for  the  cows  and  55°  F.  for  the  calves.  No  artificial  heating 
ax>paratus  was  used,  but  the  barn  was  a substantial  stone  structure 
with  x>erfect  ventilation  and  x^i*o vision  against  drafts,  so  that  it  Avas 
possible  to  inaintain  this  temx)erature  even  in  very  cold  Aveather.  None 
of  the  coAvs  Avere  let  out  of  their  stalls  during  the  entire  Avinter.  The 
summer  management  was  equally  exacting.  The  cattle  were  x>ut  on 
grass  about  the  15th  of  May  and  remained  out  of  doors  until  about  the 
10th  of  October.  During  the  greater  x^art  of  this  time  they  Avere  teth- 
ered in  the  field,  each  coav  being  secured  to  a stick  driven  in  the 
ground,  and  allowed  the  freedom  afforded  by  a 20-foot  rox)e.  The 
Avhole  herd  Avas  thus  staked  out  in  the  pasture,  beginning  on  one  side 
and  gradually  moving  over  to  the  other  side.  This  is,  doubtless,  the 
most  economical  Avay  of  utilizing  the  x^ii^sture.  Each  cow  Avas  given 
some  3 or  4 feet  of  fresh  x>‘"isture  at  each  change ; the  grass  Avas 
thus  eaten  iq)  clean,  and  nothing  Avas  Avasted  by  being  tramx)ed  down 
or  dirtied  by  the  herd.  This  method  of  x)asturing  is  in  very  common 
use  on  the  smaller  farms  and  also  on  many  of  the  larger  ones,  as  in  this 
instance.  The  entire  herd  Avas  changed  five  times  a day  at  equal  inter- 
vals, all  fhe  work  being  done  by  one  man.  Tlie  Avatering  Avas  attended 
to  by  another  man,  Avho,  Avith  a horse  and  cart,  hauled  the  Abater  to 
tubs  x)laced  betAveen  each  two  coavs.  These  tubs  Avere  moved  forward 
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once  ill  three  or  four  days,  as  occasion  required.  All  the  cows  giving’ 
milk  were  blanketed  with  light  cotton  blankets  during  tlie  summer  to 
keej)  the  dies  off,  and,  in  addition  to  the  pasture,  they  were  fed  a little 
grain  daily,  for  the  most  part  bran,  and  not  to  exceed  3 pounds  per  cow 
jier  day. 

The  management  of  the  calves  is  also  worthy  of  note.  As  soon  as 
the  calf  is  dropped,  it  is  put  in  a smull  pen  by  itself,  and  within  a 
couple  of  days  it  is  injected  with  tuberculine  to  test  whether  or  not  it 
is  affected  with  tuberculosis.  If  there  is  a reaction  from  this  injection, 
shown  by  a rising  temperature,  then  it  is  slaughtered  at  once,  as  this  is 
a sure  sign  that  it  is  affected  j but  if  there  is  no  reaction,  it  is  spared. 
Then  the  healthy  calves  are  put  together  by  twos  until  they  are  2 
months  old.  Then  four  are  put  together*  in  the  same  pen,  and  when 
the  weather  begins  to  get  milder  in  spring  they  have  access  to  a little 
open  run  in  the  yard.  In  May,  ’when  the  cows  are  let  out,  all  the  calves 
are  again  injected  with  tuberculine  to  learn  whether  any  of  them  have 
been  infected  during  the  winter.  All  which  show  a rise  of  temx^erature 
by  this  test  are  killed  at  once,  and  those  which  are  healthy  are  allowed 
to  run  together  without  restriction  as  to  number. 

The  object  is  to  raise  a herd  which  shall  be  entirely  free  from  tuber- 
culosis. It  is  admitted  that  at  present  a large  percentage  of  the  cattle 
in  the  country  are  affected  by  this  disease.  It  is  impracticable  to  kill 
all  of  the  affected  cows  at  once,  as  the  loss  would  be  too  great,  but  by 
this  method  of  weeding  out  infected  calves  the  country  will  eventually 
be  clear  of  this  curse,  and  the  object  of  the  company,  under  whose  aus- 
pices these  experiments  are  carried  out,  is  to  ascertain  what  means  can 
best  be  adopted  so  as  to  be  at  once  effective  and  attended  with  the 
least  loss.  As  to  the  value  of  tuberculine.  Prof.  Koch’s  great  discovery, 
I was  assured  that  in  no  instance  had  the  slightest  sign  of  the  dis- 
ease been  found  in  animals  which  did  not  show  a rise  of  temx^erature  as 
a result  of  the  injection,  and,  on  the  other  hand,  the  germs  of  disease 
had,  in  every  instance,  been  found  in  animals  where  this  rise  in  tem- 
perature took  x)lace. 

During  the  first  summer  the  calves  run  together  in  a i)asture  to 
themselves.  In  the  fall,  when  they  are  taken  in,  they  are  put,  fifteen 
together,  in  a large  pen  and  allowed  to  go  loose.  The  following  sum- 
mer they  are  tethered  in  the  same  manner  as  the  cows.  The  feeding  of 
the  calves  is  done  with  equal  care  and  system.  Each  calf  gets  300 
pounds  of  whole  milk  and  2,000  pounds  of  skim  milk  up  to  the  age  of 
5 months,  and  after  that  age  they  get  no  milk.  It  is  divided  about 
as  follows:  Until  three  weeks  old  all  are  fed  the  whole  milk,  the 
quantity  being  proportioned  to  the  age  of  the  calf.  At  3 weeks  old  a 
little  skim  milk  is  added  to  the  whole  milk  and  the  quantity  of  skim 
milk  is  then  gradually  increased  during  the  next  two  or  three  weeks 
until,  at  6 weeks  old,  the  whole  milk  is  entirely  withdrawn.  The  maxi- 
mum amount  which  is  allowed  in  one  day  is  16  pounds  of  whole  milk 
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or  20  pounds  of  skim  milk.  All  the  milk  is  boiled  and  then  cooled  to 
a temperature  at  which  the  calves  can  drink  it. 

The  grain  feed  begins  at  2 months  of  age.  They  then  get  a small 
quantity  of  a mixture  consisting  of  equal  parts  of  bran  and  linseed 
meal,  and  this  is  gradually  increased  up  to  to  2 pounds  per  day, 
each,  and  in  addition  to  this  they  always  have  hay  before  them.  When 
the  skim  milk  is  withdrawn  they  are  given  mangels  instead  until  they 
are  put  on  pasture,  and  during  the  entire  summer,  while  on  pasture, 
each  gets  14  to  2 pounds  of  grain  daily.  During  the  following  winter 
each  gets  40  pounds  of  mangels,  10  pounds  of  hay,  and  2 pounds  of 
grain  (bran  and  linseed  cake)  daily. 

The  heifers  are  bred  when  15  months  old  and  hence  drop  their  first 
calves  at  2 years  old.  During  tiie  second  summer  they  are  together  as 
stated,but  without  any  grain.  The  calves  are  dropped  from  September  to 
February.  The  following  is  the  average  weight  of  the  cattle  at  the 
ages  given:  Calves  average  the  first  of  May  about  330  pounds;  the 
first  of  November,  about  525  pounds;  at  IJ  years,  about  700  pounds; 
at  2 years,  about  825  pounds,  and  at  3 years,  about  924  pounds.  The 
heifers  get  4 pounds  of  grain  daily,  in  the  fall,  from  the  time  they  are 
put  in  the  barn  until  they  calve,  and  after  calving  they  are  treated  in 
the  same  manner  as  cows.  All  cows  in  the  herd  Avhich  are  not  in  calf 
are  tried  by  a teaser  every  day,  and  if  they  show  signs  of  heat,  are 
bred  to  one  of  the  fine  bulls.  The  herd  remains  tied  on  x)asture  until 
about  the  middle  of  September,  when  they  are  turned  loose  on  the 
stubble  fields,  these  having  been  cleared  of  grain  by  that  time. 

At  the  time  of  my  visit,  in  the  beginning  of  February,  the  cows  gave 
about  2,200  i)ounds  of  milk  per  day.  Of  this  about  100  pounds  was 
required  for  the  young  calves  and  the  rest  was  set  and  skimmed.  In 
this  dairy  no  separator  was  used.  It  was  run  on  the  old  plan  offsetting 
the  milk  in  ice  water  and  in  the  flat  iron  pans  already  described.  The 
evening  milk  was  set  in  the  deep  milk  cans  in  ice  water  and  the  morn- 
ing milk  in  the  shallow  iron  pans.  The  milk  stood  from  twenty-four 
to  thirty-six  hours  before  it  was  skimmed  and  then  it  was  skimmed 
twice.  The  first  skimming  took  place  in  the  morning,  when  the  morn- 
ing milk  had  stood  twenty-four  hours  and  the  evening  milk  twelve 
hours,  and  the  second  skimming  in  the  evening  when  the  evening  milk 
had  stood  twenty-four  hours  and  the  morning  milk  thirty-six  hours. 
In  summer  the  iron  pans  were  not  used,  all  the  milk  being  set  in  ice 
water.  The  cream  was  sterilized,  not  by  means  of  a sterilizing  ai^pa- 
ratus,  but  by  being  heated  to  17()o  F.  in  hot  water.  The  water  stood 
jn  a vat  and  was  heated  by  steam  formed  in  a little  boiler  set  up  for 
the  purpose  of  providing  hot  water  and  steam  to  aid  in  cleaning  the 
utensils,  but  not  for  the  iiroduction  of  power.  The  cream,  which  liad 
been  put  in  deep  cans,  was  heated  by  inserting  the  cans  in  this  vat  of 
hot  water,  the  contents  of  each  can  being  gently  agitated  all  the  while. 
When  the  thermometer  indicated  that  the  desired  temperature  was 
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reached,  the  cream  can  was  at  once  removed  and  immersed  in  a basin 
of  ice  water,  where  it  was  cooled  to  about  45°  F.  Tlie  dairy  was  in 
charge  of  an  able  dairywoman,  and  all  the  help  in  the  dairy  consisted 
of  pupils  who  worked  for  tbeir  board,  and  neither  gave  nor  received 
remuneration.  Artificial  cream  ferment  from  the  laboratory  of  Blauen- 
feldt  & Tvede  was  used.  The  cream  was  warmed  to  70°  F.  before 
the  addition  of  the  ferment,  and  at  this  temperature  was  set  in  the 
cream  barrels,  where  it  remained  for  twenty-eight  hours  in  winter,  fall- 
ing in  that  time  to  about  60®  F.,  at  which  temperature  it  was  churned. 

The  churn  was  worked  by  horse  power  and  the  butter  came  in  the 
same  time  as  in  the  other  dairies  I visited  where  steam  power  was  used. 
It  required,  at  that  time  of  year,  29  to  30  pounds  of  milk  to  x>roduce 
a \)ound  of  butter.  The  butter  was  worked  three  times,  in  each  case 
by  nand ; first,  for  the  removal  of  the  buttermilk,  immediately  after 
which  5 per  cent  of  salt  was  added  j then  it  was  allowed  to  harden  and 
the  salt  to  melt  for  one  hour,  when  it  got  the  second  working,  the 
object  being,  this  time,  to  mix  the  salt  thoroughly;  the  third  working 
took  place  two  hours  after  the  second. 

A fine  quality  of  skim- milk  cheese  was  made  at  this  dairy.  The  proc- 
ess was,  briefly,  as  follows : The  milk  was  warmed  to  95^*  F.  and  at 
this  temperature  was  added  8 per  cent  of  buttermilk  and  the  neces- 
sary quantity  of  rennet,  according  to  its  strength.  If  color  was  used  it 
was  also  added  then.  It  then  stood  untouched  for  twenty  minutes 
while  the  rennet  did  its  work.  The  curd  was  next  cut  and  then  stirred 
for  fifty-five  minutes.  If  the  temperature  had  fallen  during  that  time, 
it  was  warmed  up  to  96c>  F.  by  admitting  steam  under  the  vat.  Half 
the  whey  was  then  drawn  oft*.  It  was  next  stirred  for  fifteen  minutes, 
when  the  remaining  whey  was  drawn  off  and  the  curd  was  worked  by 
hand.  ‘One-fourth  of  a pound  of  salt  was  then  added  for  every  100 
pounds  of  milk.  The  curd  was  then  put  into  forms  and  given  half 
pressure.  At  the  end  of  an  hour  it  was  turned  and  replaced  under 
the  press,  and  two  hours  later  it  was  turned  again.  Full  i^ressure  was 
then  ai)plied  and  it  stood  undisturbed  until  evening,  when  it  was  turned 
once  more  and  a fresh  cloth  wrapped  about  it  and  it  was  again  put 
under  the  press.  Next  morning  it  was  taken  from  the  cheese  cup  and 
put  in  strong  brine,  where  it  remained  for  two  days ; it  was  then  put 
in  the  cheese  room  where  a temperature  of  52^  to  55^  F.  was  main- 
tained, and  there  all  the  cheeses  were  daily  turned  and  rubbed  with 
salt  or  strong  brine  once  a week.  This  continued  for  three  months. 

The  rotation  followed  on  this  farm  was  as  follows : First  year,  fallow ; 
second  year,  rye;  third  year,  barley;  fourth  year,  one-fourth  roots  and 
three-fourths  annual  grass;  fifth  year,  oats;  sixth  year,  clover;  and 
seventh  year,  one-half  mixed  barley  and  oats,  and  the  other  half  in 
grass  from  the  x>revious  year’s  seeding.  On  a small  portion  of  the 
farm  a four-years’  rotation  was  followed,  being  first  year,  rye;  second 
year,  roots;  third  year,  barley;  and  fourth  year,  grass.  The  grass  was 
8538— No.  5 5 
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sown  with  the  oats  and  barley,  respectively,  in  rotat  ion.  The  yield  of 
hay  was  about  two  tons  to  the  acre.  For  the  annual  grass  they  used  a 
mixture  of  oat  grass,  English  rai  grass,  yellow  inedick,  and  sometimes 
a little  bromiis  arvenses. 

For  the  two  years’  grass  crop  in  the  seven-year  rotation  they  used  red 
clover,  orchard  grass,  English  rai  grass,  and  meadow  fescue.  The 
average  yield  of  rye  was  50  bushels  to  the  acre;  of  barley,  45  bushels; 
of  oats,  GO  bushels  to  the  acre;  and  the  yield  of  roots  went  as  high  as 
24  tons  to  the  acre.  I append  a statement  of  the  receipts  from  tlie 
dairy,  which  Superintendent  Tuxon  kindly  i^ermitted  me  to  draw  from 
his  books. 


Statenif'ut  of  the  products  of  Thiirebylille  Dairy  and  their  values  for  the  years  named. 


[Year  reckoned  from  May  1 to  April  30;  weights  in  pounds  avoirdupois.] 


' 1886-’87. 

1887-’88. 

1888-'89. 

1889-’90. 

1890-’91. 

1891-’92. 

Xuraber  of  cows  giving  milk 

135 

129 

127 

123 

127 

130 

Yield  of  milk pounds  avoirdupois. . 

726, 752 

771.  810 

746,  447 

738. 133 

766,286 

772, 275 

Average  yield  of  milk  per  cow do. . . 

5,  383 

5,  982 

5,877 

6.  000 

6,033  I 

5.  940 

Average  yield  of  butter  per  cow do. . . 

183.5 

207.6 

204.4 

198.9 

196.  2 

203.2 

Butter  sold  per  cow  (inclusive  of  house- 

hold consumption)  pounds  avoirdupois. 

182.1 

205.9 

203.3 

191.9 

189.7 

199.  8 

Butter  A-alue  of  sweetmilk  used  on  farm 

1 

per  cow pounds  avoirdupois. . 

6.  53 

4.8 

5.8 

8.1  ! 

15 

5 

Produced  green  cheese  per  cow do. . . 

233.9 

289.7 

253.1 

232.  8 

246.  7 

266.9 

Produced  ripe  cheese  ijer  cow do. . . 

195.5 

245 

212.6 

208 

220. 1 

238. 1 

Live  weight  of  swine  sold  per  cow.  .do. . . 

185.7 

214.5 

245.  7 

240.  6 

231 

236.1 

Shrink  in  butter per  cent. . 

.8 

.8 

.4 

3.1 

1 3.4 

1.9 

Milk  required  to  make  1 pound  butter 

28.5 

28.2 

! 28 

29.5 

29.2 

28.9 

Skim  milk  required  per  pound  green 

cheese pounds.. 

13.5 

13.4 

13.3 

13.4 

13.1 

13.2 

Shrink  in  cheese per  cent.. 

16.4 

12.2 

16 

10.7 

10.8 

10.8 

Price  of  butter  per  pound  avoirdupois : 

In  summer cents.. 

21.6 

22.8 

21.5 

22.9 

21.6 

22.3 

In  winter do. . . 

25.  02 

25 

25 

25.  02 

27 

27 

Price  per  pound  avoirdupois  of  skim- 

milk  cheese cents.. 

3. 15 

4.72 

4.7 

3.  97 

5.2 

5.62 

Price  per  pound  of  swine  (Ha'C  weight 

avoirdupois) cents. . 

6.  27 

5.  88 

6.  41 

6.  97 

7.  38 

7.  63 

Receipts  from  each  pound  of  skim  milk ; 

In  cheese cents. . 

.2 

.31 

.29 

.26 

.35 

.42 

In  whey do. . . 

.098 

. 11 

.11 

. 15 

.19 

.198 

Total  receipts  per  pound  of  skim  milk 

.298 

i -12 

.4 

.41 

.54 

.618 

Receipts  from  each  pound  sweet  milk 

i 

cents.. 

1.08 

1.  19 

1.2 

1.15 

1.3 

1.36 

Gross  receipts  per  cow 

$58. 14 

' $71.51 

.$70.  .54 

$69.  51 

.$77.  89 

$81.21 

VALDEMAR  CASTLE. 

This  old  castle  is  situated  on  the  small  island  called  Tosinge,  which 
lies  close  to  the  Isle  of  Funen.  The  farm  consisted  of  G30  acres.  On 
this  area  were  kept,  at  the  time  of  my  visit,  120  dairy  cows,  about  half 
of  which  were  in  milk  and  the  other  half  dry.  They  were  stabled  in 
an  excellent  barn,  the  plan  of  which  may  be  seen  in  the  accoiniianying 
illustration  (Figs.  20  and  21),  which  I give  as  a sample  of  the  barns 
that  are  generally  found  on  the  large  farms. 

The  barn  was  built  of  brick  with  stone  foundation,  and  was  one  story 
high,  with  a high  roof.  It  Avas  entirely  lireproof.  The  ceiling  was  of 
brick  laid  on  iron  arches,  and  the  only  oi)enings  from  the  inside  Avere 
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those  necessary  to  admit  hay  and  bedding,  wliich  were  stored  under 
the  roof.  At  intervals  there  Avere  brick  flues  for  ventilators,  which  ran 
to  the  crest  of  the  roof,  and  the  roof  itself  was  of  tiles.  There  w^as  no 
wood  in  the  interior  of  the  structure  except  the  door  and  window 
frames.  There  were  no  partitions  between  the  stalls,  and  all  the  posts 
were  of  iion. 

Fig.  21  shows  a plan  of  the  barn ; a represents  the  rows  of  stalls, 
and  h tlie  feed  alley  betAveen  the  stalls.  The  floor  of  this  alley  was 
raised  a foot  and  a half  above  the  floor  of  the  stalls.  At  both  ends  of 


Fig.  20.— Side  view  of  cattle  barn  at  Valdemar  castle. 


the  barn  were  loose  boxes  marked  c,  inclosed  with  an  iron  fence. 
These  were,  for  the  most  part,  used  for  calves  j m represents  the  man- 
gers, which  were  made  of  curved  tiles  laid  in  cement  so  that  they  were 
perfectly  water-tight,  and  the  cattle  were  watered  in  these  mangers 
twice  daily.  At  one  end  of  the  barn  were  three  feed-bins  indicated  by 
/,  and  in  the  middle  of  the  barn  was  a short  wing  which  contained  the 
herdsman’s  room  /«,  and  a large  room  for  mangels,  n.  The  floor  of  the 
barn,  except  the  feed  alley,  was  a pavement  of  squared  stones  nicely 
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Fig.  21. — Ground  plan  of  cattle  barn  at  Valdemar  castle. 


fitted  together,  and  provision  was  made  for  the  drainage  of  the  liquid 
manure  into  large  cisterns.  I did  not  learn  what  the  cost  of  this  barn 
was,  but  it  must  have  been  considerable.  On  the  other  hand,  it  was 
of  such  a substantial  nature  that  it  will  last  for  centuries. 

The  cows  were  fed  as  follows:  At  5 a.  m.  they  were  fed  straw,  and 
the  milking  took  place  while  this  was  being  eaten  j at  7 a.  m.  each  cow 
got  10  pounds  of  maogels,  and  immediately  after  5 pounds  of  grain, 
consisting  of  the  following  mixture:  One  pound  of  cocoanut  cake,  2 
pounds  of  sunflower  cake,  2 pounds  of  bran,  3 pounds  of  oats,  and 
2 pounds  of  barley,  the  two  latter  being  ground  together.  After 
this  was  eaten  they  were  watered.  Next  they  got  a feed  of  straw  or 
of  chaff.  At  12  m.  they  got  a small  feed  of  hay.  At  1 p.  m.  the  after- 
noon feeding  began  with  10  pounds  of  roots,  then  half  of  the  above  mix- 
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ture  of  grain,  and  then  water.  Next  straw,  and  again  a feed  of  straw 
at  7 p.  in.  The  cows  were  fine  specimens  of  the  red  Danish  breed. 
The  average  yield  of  milk  per  cow  for  the  year  was  4,950  pounds  avoir- 
dupois, including  barren  cows  and  heifers.  Some  of  the  cows  were 
large  milkers,  one  of  them  yielding  68  pounds  per  day. 

The  milk  is  handled  as  follows,  according  to  the  statement  of  the 
chief  dairymaid : 

The  evening  milk  is  set  in  tall  50-pound  cans,  and  these  are  sunk  in  ice  water. 
These  cans  are  hand  skimmed  in  the  morning,  and  the  skim  milk  is  run  through  the 
separator,  which  still  produces  4 pounds  of  cream  to  100  pounds  of  milk.  When  the 
milk  has  been  skimmed  in  this  way  all  the  cream  is  sterilized  by  being  heated  to  lOT'^ 
F.  This  is  accomplished  by  immersing  the  cream  cans  in  hot  water,  the  sterilizing 
apparatus  being  out  of  order.  It  is  next  cooled  to  about  40°  F. , at  which  temperature 
it  remains  for  a couple  of  hours.  It  is  then  heated  again  to  78°  F.,  and  at  this  tem- 
perature the  ferment  is  added.  The  ferment  in  this  case  consists  of  sour  cream 
saved  from  the  morning’s  churning,  20  per  cent  of  this  sour  cream  being  added.  It 
then  stands  in  the  cream  barrel,  in  a protected  place,  for  eighteen  hours,  or  from 
noon  one  day  to  6 a.  m.  the  next,  when  it  is  churned. 

The  dairymaid  held  that  this  cream  ferment  had  given  her  better 
results  than  any  other  methods  she  had  tried.  In  summer  she  set  the 
cream  to  sour  at  only  60^  F.,  but  she  then  added  a greater  quantity  of 
sour  cream,  and  the  same  results  were  obtained.  She  churned  the 
cream  in  winter  at  from  59°  to  62^  F.  and  washed  the  utensils  with 
clean  water  at  56^  F.  The  butter  came,  usually,  in  twenty-five  min- 
utes. The  revolving  dasher  in  the  churn  made  140  revolutions  per 
minute.  In  summer  the  churning  temperature  was  52°  F.  The  butter 
she  made  was  of  first  quality,  and  always  brought  about  $1.35  j>er  100 
pounds  over  the  highest  quotation  at  the  exchange  in  Copenhagen. 
She  added  4J  j^er  cent  of  salt  in  winter  and  0 jier  cent  in  summer,  and 
she  assured  me  that  the  butter  would  keep  for  half  a year. 

She  took  the  following  precautions  in  packing  butter:  First,  the 
barrel  was  soaked  for  twenty-four  hours  in  cold  water  and  next  it  was 
filled  with  brine,  which  remained  in  it  for  twenty-four  hours.  Then  the 
inside  was  thoroughly  rubbed  with  salt.  In  the  meantime  paraffin 
paper  was  prepared  by  soaking  in  brine  for  several  hours,  and  lastly 
in  saltpeter  for  a half  hour,  and  the  barrel  was  then  lined  with  this; 
finally  a half  inch  of  salt  was  put  on  the  bottom  of  the  barrel.  The 
butter  was  then  firmly  packed  in,  the  top  covered  with  a sheet  of  par- 
affin paper,  on  top  of  this  half  an  inch  of  salt,  and  then  the  head  was 
put  on.  The  barrels  thus  packed  were  kept  in  a cool  room  adjoining 
the  ice  house  until  they  were  shipped,  and  each  barrel  was  rolled  about 
for  some  time  once  a week  in  order  to  prevent  tlie  brine  from  settling 
too  much  in  one  place. 

The  skim  milk  was  sterilized  before  it  was  fed  to  the  calves,  and 
cheese  was  made  frojn  what  was  left  after  feeding  the  calves  and  taking 
out  what  was  required  for  the  liousehold.  It  required  22  pounds  of 
milk  to  make  a pound  of  butter  in  summer  and  fall  and  25  pounds  in 
winter. 
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FAAREVKILE  FARM. 

This  farm  is  situated  on  the  island  of  Langeland  (Longland).  I paid 
a flying*  visit  to  it  because,  in  my  travels  about  the  country,  1 had  heard 
the  dairy  products  from  this  place  highly  spoken  of,  and  I even  heard 
of  the  butter  from  this  farm  while  among  the  butter  dealers  in  London. 
My  time,  however,  was  so  limited  that  I could  only  interview  the  dairy 
manager,  but  the  establishment  owed  its  reputation  chiefly  to  his  skill. 
He  was  a young  man  by  the  name  of  Neil  sen  Holm,  whp  had  studied 
dairying  in  the  best  establishments  of  the  country.  The  following  notes 
were  taken  from  his  statements: 

There  were  250  cows  on  the  farm,  and  of  these  200  were  in  milk  at  the 
time  of  my  Ausit.  The  stalls  were  cleaned  in  the  morning  from  3 to  4:30 
a.  m.,  and  immediately  after  this  the  cows  were  milked.  The  first  feed 
was  given  at  7 a.  m.  and  consisted  of  half  a bushel  of  whole  mangels. 
When  these  were  eaten  they  were  fed  grain  consisting  of  2 pounds 
of  barley  and  oats  ground  together,  2 pounds  of  bran,  and  1 pound 
of  rape-seed  cake ; they  were  next  watered  at  about  8 a.  m.,  the  water 
being  run  into  the  manger  in  front  of  them.  After  the  water  they  got 

4 pounds  of  hay  per  head,  and  when  this  was  eaten  a liberal  feed  of 
barley  straw.  They  were  then  bedded  down,  the  doors  were  closed 
and  the  stable  kept  as  quiet  as  possible  for  the  remainder  of  the  fore- 
noon. At  1 p.  m.  the  feeding  began  again  with  another  half  bushel  of 
whole  mangels  and  then  5 pounds  of  grain  of  the  same  mixture  as  above  ; 
next  water,  hay,  and  straw  in  succession  as  in  the  forenoon.  The  stable 
was  again  cleaned  from  3 to  4:30  p.  m.  and  the  milking  took  place  im- 
mediately after ; finally  a feed  of  straw  was  given  about  7 in  the  even- 
ing. 

The  herd,  as  a whole,  was  first  class.  Many  of  the  cows  gave  as 
much  as  6,600  pounds  avoirdupois  of  milk  per  year.  He  selected  calves 
intended  to  be  raised  to  fill  places  in  the  herd  only  from  the  best  cows. 
Good  cows  were  bought  wherever  they  could  be  found.  The  cows  were 
tested  by  the  so-called  trial-milkings,”  which  occurred  twice  a month. 
It  consists  in  weighing  the  milk  from  each  cow  separately,  at  both  milk- 
ings, on  fixed  dates,  and  from  this  the  yield  is  estimated.  The  cows 
were  not  named  but  numbered,  each  being  known  by  her  number  only. 
Special  attention  was  also  given  to  the  breeding  of  bulls  on  this  farm, 
and  the  few  bull  calves  which,  in  point  of  pedigree  and  individual 
merits,  were  considered  good  enough  to  raise,  sold  for  high  prices.  The 
milk  was  run  through  a De  Laval  Alpha”  separator  as  soon  as  it  reached 
the  dairy,  at  a temperature  of  86^  F.,  and  the  cream  was  at  once  put  in 
ice  water  and  cooled  to  50°  F.  in  the  winter,  and  in  summer  to  45^  F., 
and  was  kept  at  this  until  time  to  sour  it.  It  was  then  warmed  to 
770  F.  and  at  10  a.  m.  put  in  the  cream  barrel  at  this  temperature  and 

5 per  cen  t of  ferment  added. 

The  ferment  was  made  thus:  Healthy  cows  were  selected  which  had 
been  in  milk  about  six  weeks.  This  milk  was  put  in  ice  water  as 
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soon  as  it  arrived  at  the  dairy  and  cooled  to  40°  F.  Here  it  remained 
five  hours,  and  whatever  cream  rose  in  that  time  was  skimmed  off.  The 
skim  milk  was  then  warmed  to  100°  F.  and  immediately  put  aside  in 
large  earthenware  jars,  and  these,  in  winter,  kept  in  a box  lined  with 
a hay  mattress  to  keep  out  the  cold.  Put  away  thus  at  11  a.  m.  it  re- 
mained until  the  next  morning  at  8 a.  m.,  Avhen  the  jars  are  opened  and 
the  upper  2 inches  skimmed  off  to  avoid  contamination  from  injurious 
bacteria  Avhich  might  have  found  lodging  on  the  surface.  The  milk, 
which  had  become  sour,  Avas  then  thoroughly  mixed  by  being  Auolently 
stirred  and  then  cooled  while  exposed  to  fresh  air  to  50^  or  54^  F.,  and 
finally,  at  10  a.  m.,  it  was  added  to  the  cream  in  the  cream  barrels. 
Occasionally  buttermilk  was  used  as  a ferment,  but,  as  a rule,  this  skim 
milk  ferment  was  prepared  and  used  daily.  After  the  ferment  was 
added  the  cream  stood  from  10  a.  m.  until  5 a.  m.  the  next  morn- 
ing, but  Avas  stirred  four  times  during  the  day.  At  5 a.  m.  it  was 
transferred  to  tall  cans  which  were  sunk  in  ice  water  until  the  cream 
showed  a temperature  of  12^  E.  (59  F.),  at  which  temperature  it  was 
churned  in  winter.  From  the  200  cows  in  milk  330  pounds  of  cream 
was  obtained  daily.  The  churn  was  run  by  steam,  the  dasher  making 
140  rcAmlutions  per  minute,  and  butter  came  in  from  30  to  35  minutes. 
The  butter  received  three  workings  on  the  machine;  after  the  first 
working  it  was  weighed  and  4 per  cent  of  salt  Avas  added;  one- 
half  hour  later  it  was  Avorked  again,  and  two  to  two  and  a half 
hours  later  it  received  the  final  working.  It  was  then  packed  in  bar- 
rels in  the  same  manner  as  has  already  been  described.  It  took  20 
pounds  of  milk  to  make  a pound  of  butter.  The  butter  was  sold  by 
contract  to  one  dealer  for  the  whole  year,  the  agreement  being  to  pay 
about  $20  per  100  imunds  of  butter;  but  for  the  ensuing  year’s  contract 
I Avas  informed  the  price  would  be  raised  to  about  $30  per  100  pounds. 
The  butter  was  strictly  a first-quality  article. 

JULESBERG  FARM. 

I made  a brief  visit  to  a large  farm  of  that  name  situated  a short 
distance  from  the  city  of  Nyborg.  There  were  130  cows  on  the  place, 
but,  in  addition  to  the  milk  from  these,  milk  Avas  bought  from  some  of 
the  smaller  farms  in  the  neighborhood,  so  that  tlie  total  amount  han 
died  Avas  nearly  5,000  imuiids  daily.  The  creamery  was  of  the  im- 
proved type,  equipped  Avith  all  the  machinery  demanded  by  tlie  most 
advanced  methods.  This  milk  i)roduced  about  195  pounds  of  butter 
daily.  All  the  cream  was  pasteurized  before  it  Avas  fermented.  The 
ferment  used  Avas  usually  produced  on  the  place,  from  skim  milk,  in  the 
manner  already  described,  but  they  also  used  pure  cultures  AAdien  it 
Avas  thought  advantageous  to  do  so.  The  dairy  Avas  in  charge  of  a 
woman,  Avho  informed  me  tliat  she  churned  at  57°  F.  during  tlie  Avinter, 
and  that  the  (aeam  was  set  to  sour  at  from  08°  to  72°  F.,  ac(*ording  to 
the  AA  eather,  and  she  used  4t*.i)er  cent  salt  to  the  butter. 
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The  cows  on  the  farm  were  fed  as  follows : Thej"  were  milked  between 

4 and  (>.3()  a.  m.  This  done  they  got  their  first  feed,  which  consisted 
of  4 pounds  of  a mixture  made  up  of  one-half  part  each  of  rape-seed 
cake  and  cotton-seed  cake,  and  one  part  each  of  bran  and  barlej^  and 
oats  ground  together.  After  this  they  got  a feed  of  liay,  then  water, 
and  next  straw.  This  comideted  the  feeding  for  the  forenoon.  At  1 
p.  m.  it  began  again  with  grain,  as  above,  then  15  pounds  of  sliced 
mangels,  then  two  feeds  of  straw  in  succession.  Of  the  130  cows  on 
the  place  0-5  of  all  ages  were  in  milk,  and  these  gave  1,850  pounds  of 
milk  daily,  and  the  best  cow  gave  at  that  time  48  pounds  of  milk  daily. 

In  summer  the  cows  were  tethered  in  the  pasture.  The  milking  was 
done  by  women,  each  of  whom  milked  20  cows  in  two  and  one-half 
hours.  I found  on  this  farm  some  25  or  30  head  of  steers  which  were 
being  fattened.  They  were  fed  entirely  on  oil  cake  and  mangels.  Each 
steer  got  5 pounds  of  rape- seed  cake  daily  and  all  the  mangels  he 
would  eat,  but  no  water,  the  mangels  supplying  water  enough  for  the 
needs  of  the  system.  This  mode  of  fattening  4s  so  unusual  that  I can 
not  forbear  to  mention  it  here.  The  feed-master  assured  me  that  they 
gained  about  3 pounds  daily,  per  head,  under  this  treatment.  They 
were  of  the  ordinary  dairy  breed  of  the  country,  and  were  tied  up  in 
the  stable,  never  being  let  out. 

BRAHETIJOLLEBORG. 

This  is  the  country  seat  of  Count  Eeventlow.  The  home  farm  of  the 
estate  comi^rised  about  C60  acres,  about  100  acres  of  which  were  in 
permanent  meadow  and  the  rest  under  culture.  The  herd  consisted  of 
101  cows  and  3 bulls,  and  22  horses  were  used  to  work  the  farm.  The 
cattle  got  their  first  feed  at  4 o’clock  in  the  morning  and  while  they 
ate  this  the  milking  took  place.  The  second  feed  was  given  at  6 :30 
in  the  morning,  consisting  of  three  i)ounds  of  barley  and  oats  ground 
together,  2 pounds  of  bran,  1 pound  of  rape-seed  cake  and  one  pound 
of  palm  cake.  They  were  next  watered  in  the  mangers,  after  which 
they  got  a feed  of  (‘haft,  and  when  this  was  eaten  they  had  a feed  of 
oat  or  barley  straw,  which  completed  the  feeding  for  the  forenoon.  At 
1 p.  m.  they  were  again  given  grain,  water,  chaff*,  and  hay  in  succes- 
sion, and  finally  a feed  of  straw  in  the  evening.  The  milking  began 
at  4 a.  m.,  the  stable  being  cleaned  before  milking.  The  bulls  had 
each  4 pounds  of  grain  x>er  day  and  straw  and  hay,  as  the  cows.  No 
roots  were  fed  ui)on  this  place.  At  the  time  of  my  visit  82  cows  were 
in  milk,  which  yielded  about  1,450  x)ounds  milk  xier  day.  They  still 
used  the  old  system  of  setting  the  milk  in  cold  water,  where  it  stood 
twenty-four  hours  before  it  was  skimmed.  The  cream  was  then  warmed 
to  08^  F.  and  soured  by  the  use  of  buttermilk  from  last  churning. 
Pure  culture  cream  ferment  was  used  when  necessary.  The  cream 
stood  24  hours  after  the  buttermilk  was  added.  They  also  occasion- 
ally made  fresh  ferment  from  skim  milk  in  the  manner  already  described 
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elsewhere.  From  the  amount  of  milk  given  they  obtained  57  pounds 
of  butter  daily.  The  butter  Avas  worked  three  times,  four  per  cent  of 
salt  being  added  at  the  first  working.  The  price  realized  from  the 
sale  of  the  butter  was  somewhat  less  than  that  of  some  of  the  other 
places  I have  noted. 

Cheese  was  made  from  the  skim  milk  by  the  following  process:  The 
milk  was  wanned  to  95^  F.  in  winter  and  92°  in  summer,  and  i^repared 
rennet  added  when  the  temperature  was  reached.  It  then  stood 
undisturbed  for  three-quarters  of  an  hour,  when  the  curd  was  cut  and 
slowly  stirred  for  twenty  minutes,  until  the  whey  became  clear.  It 
then  rested  for  ten  minutes,  after  which  it  was  again  stirred  a little  and 
when  the  whey  was  i)erfectly  clear  it  was  drawn  off  and  the  curd 
pressed  with  the  hands  in  the  cheese  vat,  to  work  off’  the  whey.  Salt 
and  caraway  seed  were  then  added.  This  completed,  it  was  transferred 
to  the  cheese  cups  and  put  under  the  press,  the  pressure  being  light  at 
first.  At  the  end  of  an  hour  the  cheese  was  turned  in  the  cups  and 
replaced  under  the  i)ress,  where  it  remained  until  next  morning,  but  it 
was  turned  twice  more  in  the  meantime.  On  being  removed  from  the 
press  the  cheeses  were  put  in  strong  brine,  where  they  remained  for 
twenty-four  hours,  and  they  were  then  put  in  the  cheese  room,  where  the 
temperature  was  kept  at  about  54°  F.  Here  they  were  turned  daily 
and  each  time  Aviped  AA  ith  a dry  cloth,  this  process  being  continued 
until  they  were  thoroughly  dry.  They  were  kept  for  at  least  two  months 
and  sometimes  much  longer,  according  to  the  market.  The  dairy  was 
in  charge  of  a superintendent,  to  whom  I am  indebted  for  these  facts. 
He  stated,  further,  that  he  made  a pound  of  green  cheese  from  11 
pounds  of  milk,  and  that  his  cheese  shrank  15  per  cent  in  weight  in  the 
process  of  drying. 

On  this  farm  were  20  head  of  high-grade  shorthorn  heifers,  3 and  4 
years  old,  being  fattened  for  market.  They  Avere  in  extra  fine  condi- 
tion and  estimated  to  aA^erage  about  1,600  pounds  in  weight.  They 
were  tied  up  in  the  barn,  as  the  dairy  coaa^s,  and  were  never  let  out, 
being  fed  and  watered  in  the  stalls.  They  had  been  on  good  pasture 
without  grain  during  the  summer  and  when  put  in  the  stable  in  the  fall 
they  Avere  fed  hay  and  straw,  turnips  and  kohlrabi,  all  they  Avould  eat, 
but  no  grain.  This  treatment  Avas  continued  for  one  month,  then  2 
pounds  of  linseed  cake  Avas  added  to  the  ration.  During  the  next 
month  this  Avas  increased  to  ()  pounds  ])er  head,  and  in  addition  some 
of  the  largest  got  2 pounds  of  barley  and  oats. 

SMALL  DAIRY  FARMS. 

In  the  following  account  I shall  briefiy  describe  the  jirocesses,  both 
in  the  dairy  and  in  the  cultivation  of  the  soil,  which  are  followed  on  the 
small  Danish  farms.  Possibly  they  may  furnish  hints  of  greater  useful- 
ness to  the  majority  of  farmers  in  the  United  States  than  do  those  of 
the  large  farms.  There  are  but  few  farms  in  this  country  Avhere  one 
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hundred  or  even  fifty  dairy  cows  are  kept,  and  fewer  still  where  the 
dairy  is  fully  equipped  Avith  all  the  modern  machinery.  Here  the  farm 
dairy  is  on  a small  scale,  and  as  to  material  and  practical  methods  of 
work,  it  therefore  comes  nearer  the  small  Danish  farms. 

FAKM  OF  MADAME  NIELSEN. 

One  of  the  first  of  this  class  of  farms  which  it  was  my  privilege 
to  visit  is  situated  an  hour’s  ride  on  the  railway  from  Copenhagen 
and  belongs  to  Madame  Melsen,  who  named  it  Havarthigaard.  This 
lady  is  known  outside  of  Denmark  for  her  dairy  products.  For  nearly 
thirty-five  years  she  has  been  a close  student  of  dairying^  both  at  home 
and  abroad,  having  made  several  trips  to  various  European  countries 


Fig.  22.— Perspective  of  Madame  Nielsen’s  buildings. 


in  order  to  study  their  methods  and  obtain  points  which  she  could 
apply  to  her  own  practice.  She  has  thus  visited  England,  Holland, 
Switzerland,  Norway,  and  France  at  various  times.  She  has  met  with 
signal  success.  She  supplies  the  butter  for  the  table  of  the  King  and 
Queen,  a few  pounds  being  sent  to  the  palace  by  express  every  morn- 
ing from  her  house,  In  cheese-making  she  is  equally  successful.  Her 
cheese  sells  for  many  times  the  price  obtained  for  ordinary  cheese.  She 
even  sends  cheese  to  the  Emjieror  of  Eussia,  who  learned  to  appreciate 
her  dairy  products  on  his  visits  to  Copenhagen.  He  usually  carries 
home  a supply  when  returning  from  one  of  these  visits,  and  consign- 
ments are  occasionally  sent  to  the  palace  In  St.  Petersburg. 
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]\Iost  of  her  produce,  both  butter  and  elieese,  is  sold  to  special  high- 
elass  eustoniers,  and  the  surplus  not  sold  in  this  manner  is  disposed  of 
in  a little  shop  in  the  exhibition  building  in  Copenhagen,  Avhere  she 
herself  waits  upon  customers  every  afternoon.  She  is  famous  not  only 
as  a iiractical  dairywoman  but  as  a teacher  of  darying  as  well.  She 
informed  me  that  she  had  instructed  no  fewer  than  1,000  puxiils  in 
her  dairy  methods.  It  is  quite  the  thing  for  young  persons  of  both 
sexes,  who  have  completed  their  course  in  dairying  elsewhere,  to 
finish  up  with  a few  weeks  or  a few  months  with  Madame  Nielsen,  and 
many  of  the  chief  dairy  women  that  I met  elsewhere  had,  at  some  time 
or  other,  been  at  her  establishment.  She  charges  a good  round  fee  of 
them,  usually  about  $27,  whether  they  stay  for  a long  or  short  time, 
and  while  there,  by  the  terms  of  the  agreement,  they  do  the  work  in 
the  dairy  of  whatever  kind.  At  the  time  of  my  visit,  in  January,  there 
were  four  young  ladies  studying  dairying,  and  I was  informed  that  by 
the  first  of  March  two  more  were  to  come. 

The  farm  on  which  she  has  develoxied  this  famous  little  dairy  is  166 
acres  in  extent.  The  farm  management  is  in  the  hands  of  her  husband 
and  son-in-law,  who,  with  his  wife,  lives  with  them ; but  the  management 
of  the  dairy  cows  and  of  the  dairy  is  all  under  her  own  supervision.  I 
obtained  an  introduction  to  this  lady  through  Prof.  Segelcke,  and  by 
special  arrangement  it  was  agreed  that  I should  visit  her  place,  stay 
over  night,  so  as  to  be  on  hand  early  in  the  morning,  when  I might 
have  the  privilege  of  learning  what  I could  of  what  was  goiug  on  about 
me. 

At  the  time  of  my  visit  she  had  19  cows  giving  milk,  the  total  num- 
ber in  the  herd  being  between  25  and  30  cows.  The  milking  began  at 
4:30  in  the  morning  and  was  done  by  the  pupils.  The  cows  were  not 
fed  until  6:30,  when  they  got  a feed  of  3 i)ounds  of  grain,  consisting  of 
a mixture  of  bran,  barley,  and  oats  ground  together  iu  equal  quantities, 
and  three-fourths  of  a pound  of  rape-seed  cake,  which  was  soaked  in 
water  for  twenty-four  hours  previously  and  mixed  with  the  grain.  In 
half  to  three  fourths  of  an  hour  each  cow  had  three-fourths  of  a bushel 
of  mangels.  At  8 a.  m.  they  received  a big  feed  of  barley  straw  or  oat 
straw,  the  surplus  not  eaten  being  used  for  bedding.  At  11  a.  m.  tliey 
were  watered  in  the  manger,  after  which  they  had  a feed  of  hay,  all  they 
could  eat.  This  finished  the  feeding  for  the  forenoon.  They  Avere  not 
fed  again  until  5 p.  m.,  when  they  had  the  same  amount  of  grain  as 
above  and  after  that  all  the  straw  they  could  eat  aud  later  water,  but 
no  mangels  or  hay  Avas  given  them  in  the  afternoon. 

In  the  beginning  of  May  the  coavs  are  put  on  pasture  for  tAvu)  or 
three  AA^eeks,  but  as  soon  as  the  grass  gets  tall  (mough  to  cait  they  are 
again  stabled  and  stall-fed  on  green  fodder  until  after  harvest,  AAdien 
they  are  again  let  out  for  five  or  six  Aveeks.  They  are  not  tethercal,  as 
is  the  usual  custom,  but  run  loose',  AAiien  they  are  out.  The  cows  Ave're 
of  the  red  Danish  breed,  and  there  Avere  several  excelh'ut  animals 
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among’  them.  Ten  or  twelve  heifer  calves  are  raised  every  year,  those 
not  Avanted  to  take  the  i)lace  of  older  cows  being  sold. 

The  calves  are  fed  during  the  lirst  two  weeks  of  their  lives  on  whole 
milk;  but  at  the  end  of  this  time  skim  milk  is  mixed  with  the  whole 
milk,  graduall}"  increasing  the  skim  milk  until  they  get  no  whole  milk 
at  all,  and  when  about  ten  weeks  old  the  skim  milk  is  partly  substituted 
by  Avhey  and  bran.  This,  Avith  hay  and  straw  in  Avinter  and  grass  in 
the  summer,  forms  the  diet  of  the  calves.  The  following  AA’inter  they 
get  roots  ill  addition  to  hay  and  straw  and  a little  grain.  The  heifers 
are  bred  Avheu  fifteen  months  old  so  as  to  drop  the  first  calf  Avhen  two 
years  of  age.  Twice  a month  there  is  a trial  milking,  when  the  milk 
from  each  cow  is  weighed  separately,  but  for  the  rest  of  the  time  all  the 
milk  is  Aveighed  together. 


Fig.  23.— Madame  Xielseii’s  buildings — plan  of  basement. 


Madame  ^N^ielsen’s  dairy,  I found,  was  small  and  by  no  means  of  a 
style  Avhich  is  unattainable  by  American  farmers.  It  was  all  in  the 
basement  (Fig.  23)  under  the  dAvelling  house.  The  milk  was  set  in  tall 
cylindrical  cans,  and  these  sunk  in  ice  water,  there  being  several  basins 
constructed  of  brick  laid  in  cement  for  the  purpose  of  holding  this  ice 
water.  The  kitchen  adjoined  the  milk -room,  and  most  of  the  work  in 
buttter  and  cheese  making  was  done  in  the  kitchen.  The  milk  stood 
twenty-four  hours  before  it  Avas  skimmed.  As  only  about  300  pounds  of 
milk  were  handled  per  day  during  the  AA’inter,  no  separator  was  needed, 
nor  was  any  sterilizing  apparatus  used ; all  the  work  Avas  done  in  the  good 
old-fashioned  way  and  with  the  best  results.  The  utmost  cleanliness 
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was  ai)parent  everywhere.  All  the  utensils  were  scoured  and  scrubbed 
until  they  fairly  shone.  The  floors  were  clean.  Care  was  used  in  the 
ventilation  to  let  in  all  the  fresh  air  possible  and  still  maintain  the 
desired  temperature,  and  pure  water  and  ice  were  used  in  abundance. 
The  cream,  when  skimmed  from  the  milk,  was  put  in  an  earthenware 
jar  scruiuilously  clean.  She  used  in  souring  the  cream  a ferment  that 
she  makes  from  skim  milk.  She  used  milk  from  a cow  nearly  fresh.  This 
stood  twelve  hours  and  was  then  skimmed.  It  was  then  warmed  to 
lOQo  or  105°  r.,  and  set  away  in  a place  where  the  temperature  could 
be  kept  moderately  uniform,  where  it  remained  twenty-four  hours. 
At  the  end  of  this  time  it  developed  the  proper  degree  of  sourness,  the 
temperature  in  the  winter,  in  the  meantime,  having  fallen  to  68^ 
or  7()o  F.  Some  5 per  cent  of  this  prepared  ferment  was  added  to  the 
cream  about  the  middle  of  the  forenoon,  the  cream  being  first  warmed 
to  750  F.  The  cream  jar  was  packed  in  a box  lined  with  a hay  mat- 
tress, in  order  to  prevent  cooling  too  rapidly.  In  the  course  of  the 
day  the  cream  was  stirred  several  times  and  in  the  evening  it  began  to 
thicken.  It  was  then  removed  from  the  hay  box  and  kept  at  a some- 
what cooler  temperature  overnight,  and  at  5 o’clock  the  following  morn- 
ing the  churn  was  started.  The  churning  temperature  varies  greatly 
with  the  season  and  the  condition.  It  may  range  from  55®  to  75°  F. 

When  I was  there  the  cream  was  warmed  to  61°  F.  The  churning 
was  done  by  hand  by  the  side  of  the  kitchen  stove  in  a little  churn  of 
the  usual  pattern  of  the  country,  the  revolving  dasher  being  turned 
by  a crank  and  the  power  supplied  by  the  muscular  arms  of  one  of  the 
young  lady  pupils.  On  the  sign  of  formation  of  butter  the  churning 
proceeded  more  slowly,  and  when  the  granules  were  as  large  as  pin 
heads  the  churn  was  washed  down  with  water  at  about  50°  F.  Madame 
Nielsen  herself  takes  the  butter  out  of  the  churn  and  works  it  in  an  old- 
fashioned  wooden  butter  trough,  but  she  never  touches  it  with  her  hands. 
It  was  worked  three  times  at  brief  intervals.  At  the  second  working, 
the  buttermilk  having  been  removed  at  the  first  working,  4 per  cent  of 
salt  was  added,  and  immediately  after  the  third  working  it  was  packed 
in  china  crocks  for  transmission  by  express  to  the  several  special  cus- 
tomers. 

The  method  of  souring  the  cream  here  described  was  not  her  inva- 
riable practice,  however.  Sometimes  she  would  warm  the  cream  in 
an  enameled  kettle  to  84°  F.,  after  which  she  would  add  5 per  cent 
of  buttermilk  from  the  last  churning.  This'would  stand  for  three  or 
four  hours  in  the  cream  jar  until  the  temperature  of  the  cream  had 
fallen  to  Gfio  or  68°  F.,  Avhen  it  was  transferred  to  the  hay-lined  box  to 
maintain  this  temperature  as  nearly  as  possible,  and  it  remained  there 
until  bedtime,  when  it  had  begun  to  thicken.  If  the  box  should  then 
afford  too  much  warmth  the  jar  was  taken  out  and  set  on  the  floor  or 
in  water,  a(;cording  to  circumstances,  until  morning.  She  attached 
special  importance  to  the  following  points  : 

(1)  Thatthe  churning  tem])erature  was  properly  adjusted  to  the  season 
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and  the  quality  of  the  cream,  as  tliis  might  be  affected  by  the  feed  of 
the  cows,  or  the  number  of  fresh  cows  in  the  lierd,  and  other  varying  con- 
ditions j (2)  that  the  fermentation  of  the  cream  began  at  a relatively 
high  degree  of  warmth ; (3)  that  the  temperature  of  the  cream  was  grad- 
ually reduced  during  the  time  that  the  ferment  was  acting  j and  (4)  that 
the  cream  thus  treated  should  stand  for  some  time  (over  night)  at  the 
temperature  of  about  50°  F.  before  it  was  churned.  In  the  morning 
the  cream  was  warmed  to  the  proper  temperature  for  churning  by  set- 
ting the  cream  jar  in  warm  water.  By  this  method  she  claimed  to  be  able 
always  to  produce  the  finest  quality  of  butter.  She  had  not,  as  yet, 
found  it  necessary  to  use  the  pure  cultures  in  the  fermentation  of  her 
cream. 

Simultaneously  with  the  churning,  preparations  were  made  for  the 
making  of  cheese.  She  made  three  kinds  of  cheese  while  I was  there, 
sweet-milk  cheese,  Camembert  cheese,  and  Myse  cheese,  and  occasionally 
she  made  some  half  dozen  other  kinds  of  cheese,  in  all  of  which  she 
was  very  expert.  The  sweet-milk  cheese  was  begun  first.  As  soon  as 
the  milk  was  received  from  the  barn  and  it  had  been  weighed  and 
strained,  it  was  warmed  to  88^  F.  by  setting  the  cans  of  milk  in  kettles 
of  warm  water  on  the  stove.  To  a hundred  pounds  of  sweet  milk  she 
added  64  pounds  of  skim  milk,  so  it  was  not  strictly  a full-cream 
cheese.  When  the  milk  had  reached  the  temperature  of  88^  F.  the 
rennet  was  added. 

She  used  rennet  at  the  rate  of  two  one-hundredths  of  a pound  of  the 
fluid  extract  to  100  pounds  of  milk.  A little  buttermilk  was  added 
along  with  the  rennet.  It  was  then  allowed  to  stand  undisturbed  for 
twenty-five  minutes,  at  the  end  of  which  time  it  had  coagulated,  when 
it  was  cut  with  a curd  knife.  After  this  it  was  gently  stirred  to  clear 
the  whey,  and  if  the  temperature  had  fallen  during  the  interval  it  was 
warmed  a little  during  the  process  of  stirring.  When  the  curd  had 
settled  to  the  bottom  the  whey  was  drawn  off  and  the  lump  of  curd 
quartered  and  the  outside  turned  into  the  middle  of  the  vat  in  order, 
as  she  stated,  to  drain  it  equally  and  make  it  of  the  same  consistency 
throughout;  otherwise  it  would  have  been  firmer  in  the  middle.  When 
the  whey  had  drained  off,  the  curd  was  broken  into  large  pieces  by 
hand  and  these  were  packed  in  the  cheese  cup  with  layers  of  caraway 
seed.  No  salt  was  added,  as  it  gets  enough  of  that  substance  during 
the  process  of  curing. 

The  form  of  the  cheese  cup  should  be  mentioned.  It  could  be  enlarged 
by  the  addition  of  rings,  and  as  the  cheese  was  compressed  and  required 
less  room  these  rings  were  removed.  When  the  cup  was  filled  it  was 
Ijlaced  under  the  cheese  press,  but  only  a very  light  pressure  was  ap- 
plied. It  was  put  in  press  at  9 a.  m.  usually,  and  at  9 :30  the  cheese  was 
turned  and  pricked  through  and  through  with  a prong.  It  was  again 
turned  at  11  and  again  soon  after  noon,  at  4 p.m.,and  at  9 p.  m.,but  re- 
mained in  the  press  until  the  following  morning.  It  was  then  removed 
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from  the  cup,  rubbed  with  salt  and  put  in  a wooden  bowl  with  a rounded 
bottom,  where  it  stood  for  some  time  in  order  that  the  sharp  edges 
might  be  removed  and  the  cheese  take  a rounded  shape.  It  was  rubbed 
with  salt  and  turned  in  this  bowl  three  times  a day  for  four  days;  then 
it  was  put  in  the  cheese  room  and  rubbed  with  salt  once  a day.  This 
was  continued  for  six  weeks;  it  was  then  changed  to  another  room  of  a 
slightly  cooler  temperature  and  rubbed  with  brine  once  every  other 
day,  which  process  was  continued  until  the  cheese  was  sold.  She 
attached  great  importance  to  this  frequent  rubbing  with  salt.  It  not 
only  makes  the  rind  soft  and  practically  prevents  the  formation  of  any 
rind  whatever,  but  she  called  my  attention  to  the  fact  that  her  cheese  was 
covered  with  a fatty  layer,  which  she  said  was  drawn  out  by  the  salt, 
and  which  effectually  prevented  the  access  of  air  to  the  interior  of  the 
cheese.  It  is  a well-known  fact  that  the  best  cheese  is  cured  in  the . 
absence  of  air  in  the  interior.  She  made,  at  that  time  of  the  year,  only 
one  cheese  of  16  pounds’  weight  per  day.  After  about  three  months’ 
curing,  or  longer,  the  cheese  was  sold,  and  it  brought  about  25  cents 
per  pound,  when  the  ordinary  skim-milk  cheese  brought  but  from  4 to 
5 cents  per  pound. 

Camembert  cheese  is  a kind  of  specially  rich  cheese  which  she  makes 
from  whole  sweet  milk  every  morning,  as  soon  as  the  milk  is  drawn  from 
the  cows,  weighed,  and  sti’ained.  It  was  my  privilege  to  assist  in  mak- 
ing this  cheese.  The  process  was  as  follows : The  fresh  milk,  warm  from 
the  cow,  was  warmed  to  10()o  F.  At  this  temperature  she  added  one 
one-hundredth  pound  of  rennet  for  each  10  pounds  of  milk,  after  which 
it  was  gently  stirred,  and  then  allowed  to  stand  for  four  and  one-half 
hours,  when  it  had  coagulated  to  the  proper  degree.  The  cheese  vat 
used  was  a large  earthen  jar,  which  was  kept  wrapped  up  and  placed 
near  the  stove  so  as  to  maintain  the  same  temperature  of  100°  F.  until 
coagulation  was  completed.  The  curd  was  then  cut  into  small  squares, 
but  not  worked  or  pressed  in  the  least.  When  cut  sufficiently  fine,  curd 
and  whey  together  Avere  dipped  out  and  put  in  small  tin  rings  or  molds 
with  holes  in  the  sides,  but  \fith  neither  bottom  nor  top.  Each  form,  or 
mold,  consisted  of  two  rings,  one  placed  on  top  of  the  other,  and  when 
thus  arranged  they  were  about  6 inches  high  and  measured  5 inches  in 
diameter.  They  rested  on  a strainer  placed  on  toj)  of  a vessel,  and  over 
the  strainer  was  laid  a little  mat  made  of  clean,  stiff’,  rye  straws,  single 
straws  being  tied  parallel  to  each  other.  This  was  to  drain  off’  the  whey, 
and  the  straAv  mats  facilitated  the  turning  of  the  cheese.  When  the  cups 
Avere  full  they  Avere  left  undisturbed  for  eight  hours  in  a warm  ])lace  near 
the  stove.  By  the  end  of  that  time  the  cheese  had  settled  so  much  that 
the  upj)er  ring  or  half  of  the  mold  Avas  removed  and  the  cheese  Avas 
turned,  but  left  in  the  cup  over  night.  Next  morning  they  were  turned 
again  and  salted  on  one  side.  Three  or  four  hours  later  they  were 
again  turned  and  salted  on  the  other  side.  No  pressure  Avas  ai)plied 
at  any  time.  During  all  this  time  the  temperature  did  not  fall  beloAV 
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78°  F.  After  the  second  salting'  it  liad  acquired  sufficient  solidity  to 
be  removed  from  the  mold.  It  was  then  placed  in  a room  with  the 
temperature  from  55°  to  OOo  F.,  where  it  remained  for  two  or  three 
weeks,  when  it  was  j^laced  in  the  cheese  room  with  a somewhat  liigher 
temperature.  It  was  ready  for  sale  when  two  months  old,  and  sold  at  1 
crown,  or  27  cents,  apiece  and  weighed  three-fourths  of  a pound.  She 
made  about  fourteen  cheeses  daily  of  this  kind,  from  80  pounds  of  milk, 
the  total  weight  being  10  pounds  of  cheese.  Some  cream  was  some- 
times added  to  the  milk  before  it  was  curdled,  if  she  had  the  cream  to 
spare. 

Myse  cheese  is  made  of  the  solid  matter  left  in  the  whey  after  the 
water  has  been  evaporated.  It  consists  chiefly  of  milk-sugar,  with 
most  of  the  ash  elements  of  the  milk,  and  the  albumen  and  fat  not 
removed  in  cheese-making.  It  originated  in  Norway^ where  they  use 
the  milk  of  goats  chiefly,  which  is  said  to  produce  the  finest  quality. 
But  it  can  be  made  from  any  kind  of  whey,  sweet  milk,  or  skim  milk, 
and,  as  a matter  of  fact,  is  so  made.  It  therefore  varies  greatly  in 
composition.  Mr.  Boggild  makes,  on  the  authority  of  a Norwegian 
chemist  named  Werenskjold,  the  statement,  that  Norwegian  Myse 
cheese  will  vary  in  comx)ositioii  as  follows : Water,  from  24  to  38  i)er 
cent;  ash,  from  54  to  per  cent;  fat,  from  1 to  10  per  cent;  lactic 
acid,  from  to  J j)er  cent;  albuminoids,  from  to  9 x^er  cent,  and 
other  substances,  consisting  chiefly  of  milk  sugar,  from  4G  to  61  per 
cent. 

Madame  Nielsen  allowed  nothing  to  go  to  waste.  Every  morning 
the  whey,  which  was  obtained  from  her  sweet  milk  and  her  Oamem- 
bert  cheese,  was  made  into  Myse  cheese  and,  to  give  it  the  genuine 
flavor,  she  kept  half  a dozen  goats,  whose  milk  also  contributed  to  it. 
As  soon  as  all  the  whey  was  collected  it  was  divided  between  half  a 
dozen  enameled  x^ots,  each  holding  several  gallons,  and  these  were 
placed  over  the  cook  stove  and  here  the  whey  was  evax^orated,  being 
constantly  kept  at  the  boiling  x^oint  while  it  was  continuously  and  vio- 
lently stirred.  This  kept  all  her  puxiils  busy  for  a couple  of  hours. 
As  the  whey  evaporated,  so  that  the  contents  in  the  pot  became  less, 
it  was  poured  into  an  adjoining  pot  until  there  was  only  one  kettle  over 
the  fire.  As  the  mass  thickened  the  stirring  increased,  and  finally  it 
became  so  thick  that  it  could  no  longer  be  xirevented  from  burning, 
It  was  then  xmt  into  a trough,  where  it  was  x^ounded  and  beaten  with 
wooden  clubs  like  xiotato  mashers,  with  all  the  might  the  young  ladies 
possessed  and,  when  made  perfectly  homogeneous,  it  was  tamped  closely 
into  a square  wooden  mold  and  put  under  pressure.  It  forms  a green- 
ish-yellow, sweetish  mass,  rather  agreeable  to  the  taste  and  very  nutri- 
tious. No  rennet  is  added,  nor  any  flavoring  whatever.  It  is  ready  to 
eat  as  soon  as  it  comes  out  of  the  mold,  but  it  will  also  keep  for  a 
couxile  of  months.  It  should  be  kept  in  a covered  vessel  to  prevent  it 
from  drying  up.  This  cheese  sold  at  the  same  x^rice  as  the  sweet-milk 
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clieese.  During  the  summer  season  she  made  also  Chester  cheese,  Gor- 
konsola,  Edam  cheese,  and  other  kinds. 

There  is  a lesson  to  be  learned  from  this  remarkable  woman.  With  no 
advantages  in  education  or  resources  above  those  possessed  by  the 
vast  majority  of  her  sisters,  she  has,  by  devoting  herself  to  the  house- 
hold arts  with  energy  and  skill,  attained  not  only  an  international 
reputation,  but  has  accumulated  a comfortable  little  fortune.  Fig.  22 
shows  a perspective  of  her  house  and  barns,  and  Fig.  23  a plan  of  the 
same,  in  which  the  dairy  rooms  are  pointed  out. 

FARM  OF  P.  PEDERSEN. 

I will  next  briefly  describe  a small  place  which  1 visited  in  the  vil- 
lage of  Sollinge,  on  the  island  of  Funen.  The  place  is  owned  by  a 
school  teacher,  Mr.  P.  Pedersen,  who  teaches  school  daily  in  addition 
to  overseeing  the  work  on  his  little  farm.  The  property  consists  of 
7 acres,  which  he  described  to  me  as  a soil  of  ordinary  quality  with  a 
clay  subsoil.  He  has  owned  it  since  1876.  About  one  acre  was  occu- 
pied with  buildings  and  garden;  the  garden  was  closely  planted  with 
apples,  pears,  cherries,  and  between  these  gooseberries,  currants,  and 
raspberries.  The  remaining  6 acres  were  divided  into  five  lots,  one- 
fifth  being  in  perpetual  meadow.  The  other  four  parts  are  cultivated 
as  follows,  in  a four-year  rotation : The  first  year,  one-third  of  one  of 
these  quarters  was  in  rye  or  wheat,  one-third  in  some  soiling  crop, 
chiefly  a mixture  of  vetches  and  oats,  and  one-third  was  given  up  to 
the  production  of  seed  of  turnips,  mangels,  and  cabbage.  A second 
quarter  of  the  small  farm  was  given  up  to  roots  for  the  cattle,  potatoes, 
and  green  peas,  the  latter  being  raised  for  market.  Of  the  third  quarter, 
two-thirds  was  sown  in  barley  or  a mixture  of  barley  and  oats,  which 
was  used  for  feed,  and  one- third  was  given  up  to  a variety  of  vegeta- 
bles. The  last  quarter  was  two-thirds  in  grass  and  .one-third  in  vege- 
tables. This  rotation  was  followed  constantly;  thus,  the  quarter  with 
rye  and  soiling  crops  one  year  was  the  next  year  planted  with  roots, 
potatoes,  and  green  i)eas;  the  third  year  with  barley  and  vegetables, 
and  the  fourth  year  with  grass  and  vegetables.  High  manuring  and 
thorough  culture  make  it  possible  to  keep  four  high-class  dairy  cows 
and  one  heifer  on  this  very  small  farm. 

Every  particle  of  manure  was  saved.  The  liquid  manure  was  col- 
lected in  a cistern  and  applied  to  the  grass  land,  to  the  fruit  trees,  and 
plats  devoted  to  seed  grov/ing,  and  the  solid  manure  was  applied  to 
the  root  crops,  the  soiling  crops,  and  to  the  vegetables.  Besides  the 
cows  he  kex)t  two  brood  sows  and  yearly  fattened  8 or  10  head  of  swine, 
all  from  the  products  of  this  little  place.  But  with  all  this  live  stock, 
which  produced  considerable  manure,  he  informed  me  that  he  still 
bought  yearly  200  pounds  of  kainit,  400 pounds  of  Thomas  slag,  and  200 
pounds  of  Chile  saltpeter,  which  were  axqfiied  to  the  grain  croj)S.  The 
dairy  cows  were  fed  grain  both  summer  and  winter.  The  winter  ration 
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consisted  of  a mixture  of  oil  cake,  bran,  and  barley  and  oats  ground 
togetlier.  The  quantity  given  each  varied  with  the  amount  ol‘  milk  she 
produced,  but  the  feed  wits  not  excessively  heavy,  usually  from  8 to  10 
pounds  of  this  mixture  per  day,  in  addition  to  which  each  cow  Avould  get 
40  pounds  of  roots,  4 x)Ounds  of  hay,  and  8 pounds  of  straw.  During  the 
summer  the  cows  were,  for  the  mostpart,fed  in  the  stable  also,  but  were 
tethered  on  good  pasture  an  average  of  two  hours  daily,  and  in  addi- 
tion each  cow  received  about  4 pounds  of  grain  daily. 

I was  interested  in  this  very  intensive  system  of  agriculture  and  pro- 
cured detailed  accounts  of  receipts  and  expenditures.  During  the  year 
1892  the  five  head  of  cattle  mentioned  consumed  10,788  pounds  of  grain 
feed  of  the  mixture  above  mentioned,  valued  at  608  crowns  ($166),  and 
they  also  consumed  roots  and  hay  valued  at  232  crowns  ($64).  Total 
expense  for  feed,  $230,  all  of  which,  excej)t  the  oil  cake,  was  produced 
upon  the  place.  The  cows  gave  in  return  30,438  pounds  avoirdupois  of 
milk,  which,  at  the  x>rice  received  for  milk  at  the  cooperative  dairy, 
was  worth  1,073  crowns  ($294).  This  left  but  $64  profit,  but  he  placed  a 
very  high  estimate  on  the  feed,  and  the  milk  was  valued  at  only  factory 
prices.  As  a matter  of  fact,  more  was  made  from  it  by  making  it  into 
butter  and  cheese  at  home,  and  the  sale  of  a heifer  brought  165  crowns 
($45).  The  swine  ate  8,845  pounds  grain,  together  with  the  whey  and 
skim  milk  not  otherwise  used,  and  offal  from  the  garden,  on  which  he 
l^ut  a total  value  of  745  crowns  ($204),  which  seems  a high  valuation. 
The  receij)ts  were  902  crowns  ($247),  from  seven  fat  swine  and  twenty- 
one  sucking  pigs,  but  not  including  two  or  three  head  slaughtered  for 
home  consumption.  I did  not  receive  details  of  the  fruit,  vegetables, 
and  seed  sold,  which  must  have  been  no  inconsiderable  item.  These 
articles  would  have  brought  still  better  prices  if  the  place  had  been 
located  near  the  city,  where  they  could  have  been  sold  to  the  best 
advantage.  But,  as  it  is,  it  is  a fine  example  of  the  possibilities  of  a 
small  place  when  properly  attended  to. 

FARM  OF  HANS  HANSEN. 

I next  visited  another  farmer  in  the  same  neighborhood,  Hans  Hansen, 
of  Sollinge.  He  owns  a farm  of  93  acres  and  he  had,  at  the  time  of 
my  visit,  32  cows,  16  heifers,  and  3 bulls.  His  cattle  were  of  the  best 
strain  of  the  red  Danish  dairy  cattle.  He  was,  in  fact,  a breeder  of 
fine  dairy  stock  as  well  as  a farmer.  Several  of  his  cows  gave  between 
50  and  60  i^ounds  of  milk  daily,  and  he  got  in  the  neighborhood  of 
$100  apiece  for  promising  heifers.  The  average  milk  yield  of  his 
cows  had  been  up  to  8,800  pounds  per  cow,  young  and  old,  yearly;  but 
during  the  last  two  years  his  herd  had  been  troubled  with  abortion, 
which  had  somewhat  reduced  the  milk  yield.  Still,  during  the  year 
1892,  his  32  cows  produced  226,317  pounds  of  milk,  avoirdupois,  which 
was  sold  to  the  cooperative  creamery,  besides  what  was  used  in  the 
household,  concerning  which  I did  not  get  details.  This  brings  the 
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average  to  7,072  poands  per  cow  for  the  milk  sold.  His  cattle  are  fed 
in  the  following  manner:  During  tlie  winter,  first  feed  was  given  at 
G:30  a.  m.,  and  consisted  of  G pounds  of  hay*,  and  a little  later  three- 
fourths  of  a bushel  of  mangels.  He  used  oil  cake  to  a considerable 
extent,  each  cow  getting  about  G i^ounds  i)er  day  when  in  full  flow, 
which  was  divided  into  two  feeds,  each  feed  being  mixed  with  an  equal 
weight  of  ground  oats.  His  oil  cake  consists  of  equal  parts  of  cotton- 
seed cake  and  sunflower  cake,  rape-seed  cake  and  hemp-seed  cake. 
After  3 pounds  of  this  oil  cake  and  3 pounds  of  oats  had  been  eaten  the 
cows  were  watered,  and  then  followed  a feed  of  barley  or  oat  straw, 
which  finished  the  feeding  for  the  forenoon.  The  afternoon  feeding 
began  at  3 :30,  this  time  with  the  roots,  then  grain,  as  above,  water,  and 
straw  for  the  night,  no  hay  being  given  in  the  afternoon.  The  cattle 
remained  in  the  barn  all  winter  without  being  let  out  once;  the  manger 
was  built  water-tight  and  the  water  turned  into  it  twice  a day,  and 
Avhat  was  not  drunk  was  again  drained  oft. 

His  barns  were  models  of  solidity  and  convenience.  They  were  built 
of  brick,  with  floors  of  squared  stone  and  stalls  and  all  auxiliaries  of  the 
most  substantial  nature.  The  drainage  of  the  stables  was  well  nigh 
perfect.  Nothing  was  allowed  to  go  to  waste.  The  urine  was  collected 
in  large  cisterns,  from  which  it  was  pumped  out  and  hauled  to  the  grass 
lands  during  the  spring  and  summer,  and  the  solid  manure  was  kept 
under  shelter.  In  summer  the  whole  herd  was  tethered  in  the  pasture, 
or  stall-fed  with  soiling  crops  if  the  pasture  was  at  all  short.  He 
practiced  a seven-year  rotation,  as  follows:  First  year,  oats,  half  of 
which  is  sown  to  grass;  second  year,  this  half  remains  in  grass  and  the 
other  half  is  sown  in  soiling  crops,  which  is  either  a mixture  of  vetches 
and  oats  or  field  peas  and  oats;  third  year,  it  is  in  rye;  fourth  year, 
three-fourths  is  in  roots  and  one-fourth  in  barley;  fifth  year,  oats  sown 
with  clover  and  grass  seed ; sixth  year,  meadow,  and  seventh  year,  pas- 
ture, which  ends  the  rotation,  the  pasture  being  again  broken  up  for 
oats.  The  manure  is  apxflied  chiefly  to  the  grass  land  and  to  the  roots. 
The  owner  is  now  xmst  middle  age,  but  still  active  and  energetic.  By 
careful  attention  to  his  farm  he  has  accumulated  a fortune  which  ena- 
bles him  to  i^resent  each  of  his  several  children  with  a comfortable 
farm,  while  he  and  his  wife  will  live  in  comfort  during  their  coming  old 
age., 

FARM  OF  CHRISTIAN  RASMUSSEN. 

I next  visited  several  small  farms  on  the  island  of  Langeland,  some  of 
which  I shall  describe.  In  the  village  of  Clausebolle  I had  a talk  with 
a farmer  named  Christian  Kasmussen.  He  owns  32  acres  of  land,  on 
Avhich  he  kept  two  horses,  nine  cows,  several  head  of  young  cattle, 
besides  half  a dozen  hogs,  and  a lot  of  xxmltry.  Ills  cows  were  of  a 
good  ordinary  (juality,  but  made  no  pretentions  to  be  pure-bred  stock. 
The  nine  cows  averaged  G,G00  iiounds  avoirdupois  of  milk  ])er  year. 
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The  products  of  his  dairy  netted  him  in  LSOU  about  $55  per  (iow,  not 
counting  the  labor;  this  is  very  nearly  eciual  to  $500  from  the  cows 
alone,  lie  sold  pigs  for  about  $54,  and  wheat  for  about  $200.  This 
makes  a total  of  nearly  $750  as  the  receipts  from  this  little  farm.  He 
followed  a six-year  rotation:  First  year,  fallow ; second  year,  wheat; 
third  year,  barley;  fourth  year,  oats  which  were  sown  to  grass;  fifth 
and  sixth  years,  pasturage  and  hay.  This  rotation  is  not  so  well 
arranged  as  it  might  be.  As  is  the  case  on  all  other  successful  small 
fiirms,  nothing  is  allowed  to  go  to  waste.  Every  particle  of  manure  is 
saved  and  applied  to  the  land.  The  solid  manure  is  for  the  most  part 
put  on  the  fallow  ground,  as  tliis  is  to  be  sown  in  wheat.  The  liquid 
manure  is  applied  to  the  pasture  in  the  spring. 

FARM  OF  RASMUS  ANDERSEN. 

Rasmus  Andersen,  in  the  hamlet  of  Tressebolle,  is  one  of  the  fore 
most  farmers  in  that  region,  who  also  gives  much  attention  to  dairying. 
His  farm  is  not  so  heavily  stocked  as  is  the  case  on  some  others.  He 
owns  107  acres  and  this  he  works  with  five  large  horses,  and  he  keeps 
from  20  to  25  milch  cows,  besides  young  stock  and  swine.  He  sells  the 
milk  to  a neighboring  cooperative  dairy,  except  what  is  used  in  the 
household.  During  1892  he  sold  milk  for  4,489  crowns  ($1,230)  from 
21  cows,  being  an  average  income  of  $58.50  iier  cow. 

The  cattle  were  of  the  red  Danish  breed  and  were  superior  animals. 
During  the  winter  they  were  cared  for  as  follows:  At  0 a.  m.  they  got 
a feed  of  wheat  straw,  and  the  milking  took  place  while  they  ate  this. 
About  7 o’clock  they  were  watered,  and  immediately  afterward  they 
had  a feed  of  chaffed  barley  or  oat  straw,  which  was  moistened  and 
mixed  with  the  grain  feed.  The  grain  consisted  of  one-half  pound  of 
rape-seed  cake,  one-half  pound  of  sunflower  cake,  1 pound  of  bran,  and  2 
pounds  of  mixed  bai  ley  and  oats  ground  together.  This  was  the  ordinary 
grain  feed  which  they  had  twice  a day,  but  extra  heavy  milkers  received 
a little  more.  When  this  was  eaten  they  had  a feed  of  hay,  all  they 
would  eat  up  clean,  and  this  was  followed  by  a feed  of  straw,  which 
completed  the  feeding  for  the  forenoon.  In  the  afternoon  the  same 
routine  was  repeated  of  straw,  water,  grain  feed,  or  chaff,  hay  and 
straw,  the  milking  taking  place  at  6 p.  m.  The  cattle  remained  in  the 
barn  all  winter,  not  being  let  out  once.  They  were  watered  in  the  man- 
ger, which  was  built  of  tiling  and  water-tight.  In  the  summer  the 
cattle  were  lariated  in  the  pasture  and  received  no  grain  except  when 
the  pastures  were  short;  but  pains  were  taken  to  provide  first-class 
clover  pasture. 

Mr.  Andersen  followed  an  eight-year  rotation:  First  year,  bare  fal- 
low, which  was  heavily  manured  and  which  received  four  plowings  dur- 
ing the  summer  and  Avas  sown  in  wheat  in  the  fall.  I was  struck  with 
the  heavy  seeding  which  he  practiced;  he  never  sowed  less  than  two 
bushels  of  wheat  per  acre  and  preferred  broad  casting  to  drilling; 
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second  year,  wheat;  third  year,  barley,  which  was  sown  with  clover  and 
mixed  grasses.  In  the  fourth  year  this  was  pastured,  and  in  the  fifth 
year  cut  for  hay  and  was  then  manured  and  plowed  up  in  the  fall;  and 
the  sixth  year  sown  in  soiling  crops,  consisting  of  oats  and  peas  mixed, 
or  oats  and  vetches.  This  was  fed  in  the  stable  when  the  pastures 
were  short.  The  ground  was  plowed  as  fast  as  cleared ; and  the  seventh 
year  it  was  sown  in  barley  and  a portion  in  carrots,  which  was  followed 
the  eighth  year  by  oats. 

Mr.  Andersen  was  highly  impressed  with  the  value  of  carrots  for  both 
cattle  and  horses,  and  he  was  planting  increasing  areas  in  this  crop 
and  intended,  as  soon  as  practicable,  to  raise  enough  to  give  the  cattle 
at  least  one  feed  daily  all  winter.  He  recommended  especially  a yellow 
variety  called  ^^Long  Green  Head.”  The  cattle  eat  the  tops,  as  well  as 
the  roots.  He  raised  them  in  rows  one  and  one-half  feet  apart. 

FARM  OF  ANDERSEN  BROS. 

I next  visited  a farm  near  the  village  of  Leibolle,  owned  by  two 
brothers  named  Andersen,  who  worked  it  in  company.  Their  farm 
consisted  of  66  acres  of  land  on  which  they  kept  three  good  horses,  or 
sometimes  four,  sixteen  cows,  some  six  or  eight  head  of  young  stock, 
besides  some  swine  and  a few  sheep.  Their  cows  were  of  the  red  Dan- 
ish breed  and  were  considered  superior  animals,  several  of  them  milking 
between  40  and  50  pounds  each  per  day.  Their  milk  was  sold  to 
a neighboring  cooperative  dairy  at  fix^d  prices.-  The  receipts  from 
these  sixteen  cows  during  the  year  1891  were  as  follows,  by  months. 
I am  able  to  give  this  as  they  kindly  permitted  me  to  look  into  their 
account  books : 

January,  265.96  crowns;  February,  310.91  crowns;  March,  398.84 
crowns;  April,  380.88  crowns;  May,  346.38  crowns;  June,  292.15 
crowns;  July,  273.64  crowns;  August,  250.44  crowns;  September^ 
239.00  crowns;  October,  169.93  crowns;  November,  226.99  crowns; 
December,  328.06  crowns;  total,  3,483.20  crowns;  to  which  should  be 
added  864.88  crowns,  as  their  pro  rata  share  in  the  profits  of  the 
creamery  for  the  year.  Grand  total,  4,348.08  crowns  ($1,191)  as  the 
receipts  from  sixteen  cows  in  one  year.  The  cows  were  fed  as  follows: 
At  6 a.  m.  a feed  of  straw,  which  they  ate  while  the  milking  i^roceeded. 
Next  a feed  of  moistened  chaff  made  from  barley  or  oat  straw  mixed 
with  the  grain  feed.  Tlie  grain  feed  consisted  of  2 pounds  of  sun- 
flower cake  and  2 pounds  of  bran.  When  this  was  eaten  they  were 
watered  and  after  their  water  they  had  a feed  of  hay.  In  the  after- 
noon about  3 o’clock  each  cow  got  a feed  of  50  pounds  of  roots,  man- 
gels, or  carrots,  while  they  lasted;  at  4 p.  ni.,  again  moistened  chaff 
and  grain.  This  time  the  grain  consisted  of  1 ])ound  of  rape-seed  cake 
and  3 pounds  of  equal  parts  of  barley  and  oats  ground  together,  tlien 
they  were  watered.  Next  followed  a feed  of  hay,  and  lastly,  about  6 
p.  m.,  a feed  of  straw.  The  cattle  stand  in  the  stable  all  winter.  In 
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siimiiier  they  were  tethered  on  good  ])asture  until  harvest,  except  for  a 
])criod  during  the  last  of  June  and  beginning  of  July,  when  they  were 
again  stabled  and  fed  on  soiling  crops.  After  harvest  they  run  loose 
in  the  stubble  fields.  They  get  3 i^ounds  of  bran  [)er  head  daily 
during  the  summer.  All  the  manure  produced  upon  tlie  place  was 
saved  with  great  care.  The  urine  from  all  the  stock  was  collected  in 
cisterns  and  applied  to  the  grass  lands  in  the  spring.  Their  system  of 
rotation  Avas  as  follows : First  year,  fallow,  Avhich  was  plowed  several 

times  and  manured,  and  in  the  fall  sown  to  wheat.  They  seeded  also 
very  heavily,  using  seed  wheat  at  the  rate  of  2^  bushels  per  acre. 
The  yield  of  Avheat  one  year  with  another  had  for  several  years 
averaged  55  bushels  to  the  acre.  Second  year,  wheat  j third  year,  bar- 
ley, which  was  sown  at  the  same  rate  and  yielded  about  50  bushels  to 
the  acre;  fourth  year,  mangels  and  potatoes  and  a soiling  crop  consist- 
ing of  oats  and  vetches  grown  together,  the  three  occupying  nearly 
equal  areas;  fifth  year,  oats,  which  were  sown  at  the  rate  of  4 bushels 
to  the  acre  and  yielded,  on  an  average,  upwards  of  80  bushels  to 
the  acre.  The  oats  were  sown  with  grass  and  clover.  Sixth  year,  grass, 
used  for  pasture  and  hay;  and  seventh,  grass,  used  for  pasture  and 
hay,  Avhich  ended  the  rotation,  the  pasture  being  broken  in  the  fall  of 
the  seventh  year  and  followed  by  fallow.  The  two  young  men  who 
owned  and  worked  this  farm  had  received  more  than  an  average  edu- 
cation and  were  fine  types  of  the  best  class  of  small  farmers. 

FAftM  OF  P.  NIELSEN. 

On  leaving  the  island  I met  a prominent  breeder  at  an  inn  and  had 
an  interesting  talk  with  him  in  regard  to  his  business;  but  1 did  not 
see  his  place  or  any  of  his  stock,  it  being  too  much  out  of  my  way  to 
go  there.  His  name  was  P.  Melsen,  and  he  lived  in  the  village  of 
Torpe,  Langeland.  He  informed  me  that  he  owned  69  acres  of  land, 
on  which  he  kept  14  cows  and  about  6 head  of  young  stock,  the  num- 
ber he  usually  reared  annually.  His  cows  were  of  the  red  Danish 
breed,  and  several  of  the  best  ones  gave  each  between  40,000  and  14,000 
pounds  of  milk  per  year.  All  of  his  stoitk  were  recorded  in  the  herd- 
book  and  he  sold  his  heifers  at  high  iirices.  He  managed  his  cows  some- 
what differently  from  what  is  customary  there,  in  that  he  fed  them 
oftener.  Each  cow  in  full  milk  got  6 pounds  of  mixed  barley  and  oats 
ground  together,  2 pounds  of  bran,  and  2 pounds  of  sunflower  cake 
daily,  this  being  divided  into  three  feeds.  The  first  feed  was  given  at 
5 a.  m.,  consisting  of  straw;  next  they  had  one-third  of  the  grain  men- 
tioned, then  three-fourths  of  a bushel  of  roots,  then  a small  feed  of  hay 
and  again  a feed  of  straw,  and  this  course  was  repeated  twice  more 
during  the  day.  Mr.  ISTielsen  followed  a seven-year  rotation : First  year, 
fallow,  which  Avas  manured  and  sown  to  wheat  in  the  fall;  second  year, 
wheat;  third  year,  oats,  laid  out  with  clover  and  grass;  fourth  year, 
pasture;  fifth  year,  hay;  sixth  year,  half  roots  and  half  barley  and  oats 
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mixed,  which  is  grown  for  feed;  seventh  year,  barley.  He  stated  that 
his  yields  were  about  as  follows : Wheat,  50  bushels  to  the  acre ; oats,  70 
to  75  bushels;  barley,  about  50  bushels.  Mr.  Melsen  was  superintend- 
ent of  one  of  the  many  bull  associations’^  which  are  common  in  the 
country  and  of  which  I have  already  written.  His  association  was  a stock 
company  of  farmers,  who  bought  bulls  of  sui)erior  quality,  to  be  used 
on  the  cattle  in  their  herds.  These  bulls  were  boarded  out  at  various 
places,  always,  however,  with  some  member  of  the  company.  Mr. 
Melsen’s  association  owned  seven  such  bulls.  The  service  fee  to  mem- 
bers was  2 crowns,  or  about  55  cents,  and  to  non-members  it  was 
about  $1.35. 


ESKELUND  DAIRY  FARM. 

This  farm,  on  the  island  of  Funen,  was  cultivated  by  a tenant  farmer, 
who  was  absent  at  the  time  of  my  visit,  and  the  following  facts  in  regard 
to  the  place  were  obtained  from  the  foreman:  The  farm  is  240  acres  in- 
extent,  soil  of  only  fair  average  quality.  They  kept  12  work  horses,  3 
brood  mares,  50  head  of  dairy  cows,  2 stock  bulls,  a varying  number  of 
young  cattle,  which,  however,  amounted  to  as  many  during  the  year  as 
there  were  cow  s.  The  cattle  were  all  highly-bred,  herd  book  stock,  and  all 
the  calves  were  saved.  Besides  this  they  had  from  50  to  00  head  of 
swine  and  the  usual  complement  of  poultry  of  all  kinds.  This  herd  is 
known  all  over  the  country,  it  being  one  of  the  most  highly-improved 
herds  of  the  red  Danish  cattle.  It  has  been  bred  with  care  for  about 
fifty  years,  and  the  herd  has  acquired  a uniformity  in  color  and  build 
which  is  not  always  found  in  highly-bred  stock.  All  the  cattle  were 
solid  red  and  of  an  average  weight  of  between  1,000  and  1,100  pounds. 
They  were  stabled  in  a fine  brick  barn,  where  they  remained  all  winter, 
not  being  let  out  for  water.  Their  feed  during  the  winter  season  was 
as  follows : at  4 a.  m.  they  got  a feed  of  barley  straw,  which  they  ate 
while  the  milking  was  in  in*ogress.  At  6 :30  they  were  watered,  after 
which  they  got  a feed  of  grain,  consisting  of  2 pounds  of  barley  and 
oats  mixed  and  ground,  1 pound  of  bran,  one-half  pound  of  palm-nut 
cake,  one-half  pound  of  rape  cake,  and  one-half  pound  of  sunflower  cake. 
After  this  came  a feed  of  roots.  At  8 a.  m.  a small  feed  of  hay  was 
given  and  at  8:30  a.  in.  straw.  At  11 :30a.  m.  they  were  again  watered. 
The  afternoon  feeding  began  at  1:30  p.  m.  with  a feed  of  straw  and 
then  the  rest  in  the  order  as  given  above,  with  the  exception  of  water. 
The  management  of  the  calves  is  of  interest.  Up  to  2 weeks  old  they 
were  fed  on  milk  from  their  dams,  each  calf  getting  his  own  mother’s 
milk,  but  about  the  tenth  day  they  begin  to  mix  in  skim  milk,  the 
quantity  being  daily  increased  until  in  a feAv  days  the  sweet  milk  is 
entirely  supplanted,  when  they  continue  to  get  warm  skim  milk  three 
times  daily.  But  no  one  calf  is  ever  allowed  more  than  24  ])ounds  in  a 
day,  and  that  mu(4i  only  when  about  2 months  old.  Soon  aftm*  the 
skim-milk  feeding  begins  a little  linseed-oil  meal  is  mixed  with  it  and  later 
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ground  oats,  witli  hay  and  roots  constantly  before  them.  When  between 
5 and  0 montlis  old  the  skim  milk  is  gradually  replaced  with  whey, 
which  they  get  for  a few  weeks.  The  calves  are  pastured  in  summer 
and  receive,  in  addition,  some  oil  meal  and  ground  barley  and  oats 
mixed.  The  heifers  are  bred  to  calve  at  2 years  old,  and  they  calve  at 
all  seasons  in  order  to  have  a moderately  regular  supply  of  milk.  It  is 
no  small  amount  of  work  to  feed  some  30  or  40  head  of  calves  in  the 
above  manner,  each  one  having  his  own  special  ^‘bill  of  fare.”  I was 
told  that  all  the  young  stock  sold  readily  at  high  prices.  Bulls  often 
brought  700  crowns  ($190)  apiece.  The  tenant  farmer,  Mr.  R.  Christi- 
ansen, is  one  of  the  most  enlightened  men  in  the  neighborhood.  He 
exhibited  his  cattle  at  all  the  leading  shows  and  always  carried  oft* 
prizes.  In  1878  he  was  awarded  a silver  medal  at  the  Paris  Exposi- 
tion for  a herd  he  had  sent  there.  The  cropping  of  the  farm  was  an 
eight-year  rotation,  beginning  the  first  year  with  fallow,  which  was 
manured.  It  was  followed  the  second  year  with  wheat  and  rye,  and 
the  third  year,  barley.  The  fourth  year  it  was  again  manured  for  soil- 
ing crops,  consisting  of  oats  and  vetches  mixed,  or  oats  and  peas  and 
mangels;  fifth  year,  mixed  grain,  barley  and  oats  used  for  feed,  and 
with  this  laid  out  to  clover  and  grass;  sixth  year,  hay;  seventh,  pas- 
ture, the  cattle  being  tethered  in  the  field ; and  eighth  year,  oats,  which 
completed  the  rotation. 

RAVNDROP  V.ENZGE  FARM. 

In  the  same  neighborhood  I visited  another  farm  owned  by  Mr.  P. 
Nielsen.  This  farm  consisted  of  84  acres  of  only  medium  quality  soil, 
it  being  rather  light,  but  it  sustained  4 good  horses,  40  head  of  cattle 
of  all  ages,  and  a small  herd  of  swine.  The  cattle  were  all  of  the  red 
Danish  breed,  purely  bred  and  recorded  stock,  and  the  herd  contained 
some  of  the  best  individuals  of  that  breed.  It  was  in  many  respects  a 
model  place.  The  barn  was  fireproof,  built  of  brick  with  iron  posts 
and  well  lighted  and  ventilated,  and  the  floor  was  made  of  cement, 
perfect  drainage  being  provided.  At  the  time  of  my  visit  he  had  20 
cows,  7 yearling  heifers,  3 bulls,  and  12  calves.  Mr.  Nielsen  practiced 
in-and-in  breeding  closely  and  so  far  with  the  best  results.  The  cattle 
were  of  the  usual  size  of  that  breed,  between  1,000  and  1,100  pounds 
avoirdupois  in  weight.  They  were  fed  as  follows : The  first  feed  was 
given  at  7 a.  m.,  which  was  a grain  feed  and  consisted  of  one-half 
pound  of  rape-seed  cake,  one-half  pound  of  palm-nut  cake,  1 pound 
of  sunflower  cake,  one-half  pound  of  hemp-seed  cake,  three-fourths  of 
a pound  of  cotton- seed  cake,  one-half  pound  of  bran,  and  1 pound  of 
ground  barley  and  oats.  This  was  for  the  best  cows,  however,  those 
not  in  full  milk  not  getting  so  much.  When  this  was  eaten  they  had  a 
feed  of  straw;  third,  about  25  pounds  of  mangels  per  head;  fourth,  a 
small  feed  of  hay;  fifth,  water,  and  sixth,  a feed  of  straw,  which 
finished  the  feeding  for  the  forenoon.  At  3 p.  m.  the  afternoon  feed- 
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ing  began  exactly  in  the  same  order  as  above,  the  last  feed  being  straw, 
which  was  given  at  5 p.  m.  They  are  watered  in  the  stable,  which  is 
customary  everywhere,  and  are  not  turned  out  all  winter.  They  are 
milked  three  times  a day  both  winter  and  summer.  The  first  milking 
begins  at  6 a.  m.  in  the  winter  and  at  4 a.  m.  in  the  summer.  During 
the  summer  the  cows  which  are  in  milk  are  let  out  two  hours  each  day 
on  good  pasture;  but  for  the  rest  of  the  time  they  are  in  barns  where 
they  are  fed  equal  parts  of  palm-nut  cake,  sunflower  cake,  and  bran  to 
the  amount  of  4 or  5 pounds  a day  in  two  feeds.  Besides  this  they  get 
green  clover,  or  green  oats  and  vetches  grown  together,  and  some 
little  hay.  All  the  grain  is  fed  dry.  Heifers  and  cows  not  in  milk  are 
tethered  in  the  pasture  most  of  the  time.  In  the  beginning  of  the  ’60’s 
Mr.  Nielsen’s  father  procured  a couple  of  fine  heifers,  which  became  the 
foundation  of  this  very  interesting  herd,  and  during  the  last  fifteen 
years  the  herd  has  been  bred  in-and-in  closely. 

A few  figures  in  regard  to  the  feed  and  produce  of  this  herd  may  be 
of  interest. 

Average  consumption  of  feed  and  yield  of  milk  per  cow,  including  heifers  and  barren  cows. 


1883 

1884 

1885 

1886 

1887 

1888 


1890 

1891 

1892 


Year. 


Grain  and 
oilcake. 

Koots. 

Hay. 

Green 

fodder. 

Yield  of 
milk. 

Pounds. 
3, 033 
2, 910 
2,  904 

Pounds. 
4, 620 
3,  938 
4, 103 

Pounds. 

Pounds. 

Pounds. 
7,  870 
7,694 
7,  887 

607 

12,  914 

2,910 

5, 170 

968 

11,704 

8,  083 

2,  922 

11,110 

484 

12, 056 

8,  082 

3, 148 

11, 770 

404 

11,528 

8,  516 

2,  447 

10,  560 

610 

17,875 

8,  373 

3,195 

10,  569 

830 

12,  205 

9.253 

2,  663 

9,  534 

1,479 

11,616 

8.  322 

2,  787 

12, 079 

1,513 

12,  848 

8,  795 

Yields  of  some  of  the  individual  cows  in  the  herd. — Tolly”  gave  as  a 
two-year  old,  8,195  pounds  of  milk  avoirdupois ; at  3 years,  9,473  pounds ; 
at  4 years,  9,744  pounds;  at  5 years,  11,327  pounds;  at  6 years,  10,080 
pounds;  at  7 years,  11,982 pounds;  at  8 years,  13,043  pounds;  at  9 years, 
13,171  x>ounds.  The  latter  figure  is  her  yield  in  1892.  “Habele”  gave< 
as  six-year  old,  in  1892, 12,056  pounds  of  milk.  Anmaette”  at  9 years 
old  in  1892,  12,219  pounds.  ^^Purtse”  at  8 years  old  in  1892,  11,044 
pounds.  These  are  some  of  the  very  best  yields  of  the  breed. 

Mr.  Nielsen  practiced  a six  year  rotation,  as  follows:  First  year,  rye; 
second  year,  barley,  for  which  he  uses  a light  dressing  of  Chile  saltpeter; 
third  year,  mangels;  fourth  year,  oats,  which  is  laid  out  with  clover  and 
grass;  fifth  year,  hay;  and  sixth  year,  pasture  until  July,  when  it  is 
manured  and  broken  for  rye,  being  plowed  three  times  before  seeding 
in  the  latter  part  of  September.  All  the  manure  produced  upon  the 
place  is  carefully  saved. 
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HOLEV  FARM. 

In  the  village  of  Holev,  some  miles  from  the  city  of  Odense,  is  a 
farm  belonging  to  Jens  Hansen^s  widow,  which  is  one  of  the  iiiany 
interesting  smaller  farms  in  the  neighborhood.  It  is  superintended  by 
her  son,  a young  man  who  has  the  advantage  of  a good  education,  but 
the  credit  for  the  present  condition  belongs  to  the  young  man’s  father, 
who  died  only  two  years  ago.  The  farm  contains  125  acres,  19  of 
which  are  taken  up  by  building  sites,  garden,  orchard,  farmyard, 
and  a large  wood  lot.  The  remaining  106  acres  are  under  culture.  On 
this  they  had,  at  the  time  of  my  visit,  7 work  horses,  2 colts,  26  cows, 
8 heifers,  6 bulls,  and  12  calves,  besides  19  head  of  hogs,  several  of 
which  were  brood  sows.  The  cattle  were  all  of  the  red  Danish  breed  and 
recorded  in  the  herdbook.  Jens  Hansen  had  been  a noted  breeder  ever 
since  1838,  but  the  present  herd  has  been  bred  since  1852,  when  he  pur- 
chased a cow  which  proved  to  be  of  superior  value  and  from  which 
most  of  the  herd  has  sprung,  though  some  ten  years  later  he  procured 
three  other  excellent  cows,  whose  progeny  are  in  the  herd.  The 
young  stock  sells  at  good  prices.  A choice  heifer,  or  bull,  frequently 
brings  as  much  as  $270.  I saw  a three- year-old  bull  there  for  which  I 
was  told  they  had  been  offered  about  $378,  but  refused  the  offer.  The 
cattle  are  fed  in  the  following  manner:  The  first  feed  consists  of  straw 
and  is  given  at  5 a.  m.  when  they  are  milked,  and  afterwards  the  sta- 
ble is  cleaned.  Next,  they  are  watered  at  7 :30  a.  m.  and  immediately 
after  they  get  a grain  feed  consisting  of  one-half  pound  of  rape- seed 
cake,  one-half  pound  of  palm-nut  cake,  one-half  pound  of  sunflower 
cake,  one-half  pound  of  cocoanut  cake,  IJ  pounds  of  mixed  barley 
and  oats  ground,  and  1 pound  of  bran.  At  8:30  a.  m.  they  get  a small 
feed  of  hay.  At  9 they  get  about  25  pounds  of  mangels  and  at  10  a 
feed  of  straw.  The  stable  is  then  closed  and  kept  as  quiet  as  possible 
until  12,  when  they  are  again  milked.  After  another  season  of  rest  the 
feeding  begins  again  at  2:30p.  m.  and  consists  of  the  same  material  in 
the  same  order,  with  the  exception  that  they  get  no  hay,  but  instead  a 
feed  of  straw.  In  the  evening  they  are  milked  at  7 :30. 

In  summer  the  herd  is  let  out  some  time  during  the  first  half  of  May,  but 
is  taken  in  at  night,  if  the  season  is  cold  and  rainy.  They  are  tethered 
on  the  pasture  until  after  harvest,  when  they  are  turned  loose  in  the 
stubble  field.  During  hot  weather  and  when  the  flies  are  bad  they  are 
taken  in  during  the  day  and  let  out  at  night,  and  in  the  fall  again 
they  are  taken  in  at  night  and  are  out  only  in  the  daytime.  If  the 
grass  gives  out  in  the  latter  part  of  June,  as  is  often  the  case,  then 
they  are  put  in  the  stable  and  fed  on  soiling  crops  until  the  pastures  im- 
prove. During  the  entire  summer  each  cow  gets  from  4 to  6 pounds  of 
grain  daily,  half  of  which  is  oil  cake  and  the  other  half  barley  and  oats 
mixed.  As  in  former  cases,  already  mentioned,  the  calves  receive  spe- 
cial care.  Each  calf  is  kept  in  a pen  by  itself  and  fed  on  its  mother’s 
milk  until  2 weeks  old.  The  whole  milk  is  then  gradually  supplanted 
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by  skim  milk,  and  in  the  course  of  eight  to  ten  days  they  get  nothing 
but  skim  milk.  The  quantity  allowed  them  is  also  carefully  graded. 
The  first  day  they  get  but  IJ  pounds  of  milk  in  three  feeds.  When 
a week  old  a thrifty  calf  is  allowed  pounds  three  times  a day, 
and  when  2 weeks  old  4 pounds  each  time,  three  times  daily.  In 
addition  to  this,  they  get  crushed  oats  and  linseed  cake,  the  lat- 
ter stirred  in  the  milk  as  soon  as  they  will  eat  it,  and  a little  cut  roots 
and  hay  constantly  kept  before  them.  When  a month  old  they  get  8 
pounds  of  skim  milk  at  each  feed,  three  times  daily,  the  milk  being 
warmed  to  the  temperature  of  the  body.  They  never  get  more  milk 
than  this  at  any  age,  but  the  grain  is  gradually  increased  to  2 pounds 
daily,  besides  what  roots  and  hay  they  will  eat.  They  get  no  water  at 
all  while  they  are  fed  milk.  Fall  calves,  which  have  gone  through  this 
course  of  treatment  during  the  winter,  are  put  on  pasture  the  follow- 
ing summer,  but  spring  calves  are  kept  in  the  barn  all  summer,  and  in 
addition  to  the  above  treatment  get  a little  cut  grass  daily.  The  grain 
continues,  however,  all  summer  for  those  on  pasture.  The  follow- 
ing winter  the  yearlings  get  3 pounds  grain  daily  each,  and  about 
30  pounds  of  roots.  The  heifers  are  bred  when  15  months  old,  and 
after  they  calve  the  grain  is  increased  gradually,  as  they  can  take  it, 
up  to  the  normal  feed  for  cows.  The  cows  have  a disposition  to  milk 
perpetually,  but  they  are  dried  up  for  six  weeks,  during  which  time 
each  gets  6 pounds  grain  daily  and  40  pounds  roots,  if  her  dry  season 
happens  to  be  in  the  winter.  Their  service  bulls  were  fed  from  4 to  0 
pounds  of  oats  daily,  but  no  oil  cake  or  any  other  kind  of  grain ; in 
addition  to  this  they  got  25  pounds  of  mangels  and  all  the  hay  and  straw 
they  would  eat. 

The  milk  was  creamed  and  churned  at  home.  There  was  a conven- 
ient ice  dairy  in  the  basement  of  the  dwelling  house  where  the  milk 
was  set  in  the  usual  tall  tin  cans  and  skimmed  by  hand.  There  was  no 
separator  on  the  place.  The  following  are  the  outputs  of  milk  and 
butter  for  each  month  during  the  year  1892,  in  pounds  avoirdupois. 
The  milk  yield  does  not  include  the  sweet  milk  fed  to  the  calves,  nor 
the  new  milk  from  fresh  cows : 


Month. 

Milk 

yield. 

Used  in 
household . 

Milk  creamed 
and  churned. 

Butter 

made. 

January.  

Pounds. 
14,  510 
14, 617 
18, 018 
20,  904 
19,  644 

Pounds. 

440 

Pounds. 
14, 070 
14, 177 

Pounds. 

507 

February 

440 

528 

March 

440 

17,  578 
20, 464 

698 

A.])ril  

440 

782 

440 

19,  204 

737 

June 

19,  504 
17,  360 
13, 129 

10,  511 

11,  089 

440 

19,  064 
16,922 

667 

J uly 

440 

602 

August 

440 

12,  689 

471 

September 

440 

10,  071 

387 

October 

440 

10,  649 

427 

November 

12, 042 
10, 945 

440 

11,602 

10,505 

448 

December 

440 

389 
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I was  kindly  permitted  to  draw  these  figures  from  their  account  book. 
The  processes  followed  in  the  butter-making  were  the  same  as  those 
already  repeatedly  described.  The  butter  sold  for  the  same  prices  as 
were  realized  by  the  large  dairies.  Cheese  was  made  of  the  skim  milk, 
but  only  for  home  use,  though  a small  surplus  had  been  sold  during 
the  year  to  the  value  of  about  $54. 

The  ground  was  cultivated  in  a seven-year  rotation.  First  year,  oats, 
for  which  the  pasture  had  been  broken  the  x)revious  fall,*  second  year, 
roots,  chiefly  mangels,  but  also  ^ome  carrots  and  turnips,  the  first 
two  being  for  the  milch  cows  and  the  last  for  the  young  stock.  This 
crop  is  manured;  third,  two-thirds  of  the  field  in  barley  and  one-third 
sown  in  Italian  rye  grass  and  yellow  clover;  fourth,  the  two- thirds 
which  was  in  barley  was  manured  and  sown  with  soiling  crops,  vetches, 
and  oats  mixed ; fifth  year,  the  one- third  which  was  in  grass  during 
the  third  and  fourth  years  of  the  rotation  is  broken  and  sown  in  barley, 
which  is  cut  for  hay  in  June,  and  the  two-thirds  which  was  in  soil- 
ing crops  lies  fallow  and  is  plowed  two  or  three  times,  and  the  whole 
field  sown  in  wheat  or  rye  in  the  middle  of  September.  Sixth,  this 
rye  field  is  fed  off  and  half  of  it  sown  in  red  clover  and  grass  and  the 
remaining  half  sown  with  barley  and  oats  mixed,  which  is  laid  out  with 
grass;  seventh  year,  all  is  in  grass. 

The  milk  yield,  not  of  the  best  cows,  but  of  the  whole  herd  including 
heifers,  barren  cows,  and  those  that  aborted,  has  averaged  the  folio wiug 
amounts  i)er  head  for  the  years  mentioned,  in  pounds  avoirdupois : In 

1886,7,453;  in  1887, 8,525;  in  1888, 8,074;  in  1889,  6,921 ; in  1890,  7,0675 
in  1891,  7,619;  in  1892,  8,145.  This,  of  course,  gives  no  indication  of 
the  yield  of  the  best  cows,  which  runs  up  to  10,000  and  11,000  pounds 
each. 

To  show  the  possibilities  of  such  a dairy  on  a 100-acre  farm  I drew 
from  their  books  the  sales  and  prices  realized  during  1892: 


Products  sold. 


Prices. 


7 young  bulls 

4 old  cows 

5 heifer  calves 

9 other  calves 

17  fat  swine 

5,738  pounds  butter 

Milk 

Cheese 


Crowns. 
3, 150 
740 
1,065 
410 
1,  339 
5,049 
24 
200 


Total 


11,  977 
($3,  282) 


Cost  of  bran,  grain,  oil  cake  and  all  the  feed  bought  for  the  herd 
3,027  crowns  ($829).  The  rest  of  the  feed  was  produced  upon  the  place. 
The  herd  is  exhibited  in  all  the  leading  shows  in  Denmark  and  some- 
times in  foreign  countries.  In  1879  representatives  from  this  herd 
took  first  premium  in  London,  England.  Since  1859  the  herd  has  twice 
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taken  sweepstakes,  in  competition  with  the  whole  country,  and  taken 
sixty- six  other  prizes,  of  which  thirty-eight  were  first  prizes. 

HERMANS  MINDE  FARM. 

Tliis  property  is  owned  by  a Mr.  Hermansen,  and  is  situated  on  the 
peninsula  of  Jutland,  a few  miles  from  the  city  of  Fredericia.  It  is  a 
beautiful  place,  with  a large,  rather  imposing  brick  dwelling  house, 
substantial  brick  barn,  and  supplied  with  all  modern  conveniences. 
The  cow  stable  was  especially  large  and  airy,  built  of  iron  and  brick, 
so  as  to  be  entirely  fireproof,  with  a good  floor,  and  well  drained.  The 
property  consisted  of  150  acres,  which  was  worked  with  G horses,  and 
there  were  at  the  time  of  my  visit  36  head  of  dairy  cows,  13  head  of 
young  stock,  a few  sheep,  and  some  30  swine.  The  cattle  were  treated 
in  the  following  way : They  were  watered  the  first  thing  in  the  morn- 
ing, at  5 a.  ni;  then  they  were  given  a feed  of  grain  consisting  of  one- 
half  pound  of  rape-seedcake,  2 pounds  of  mixed  barley  and  oats,  ground, 
and  2 pounds  of  bran  per  head;  after  this  they  got  a feed  of  straw,  then 
a small  feed  of  hay,  then  a feed  of  straw  again,  when  they  rested  until 
1 p.  m.  At  this  time  they  were  again  watered  and  then  given  the  same 
routine  of  feeds  as  in  the  forenoon.  Some  roots  were  raised,  but  sel- 
dom enough  to  last  through  the  winter.  No  beeves  were  fattened 
except  such  cows  as  did  not  prove  profitable  for  the  dairy.  The  herd 
remained  in  the  stable  all  winter,  and  they  were  also  st  ibled  every  night 
during  the  summer,  when  they  were  fed  soiling  crops  and  hay,  the 
object  being  to  save  the  manure.  The  cattle  were  of  a rather  mixed 
character,  none  of  them  pure  bred,  though  most  of  them  belonged  to 
the  red  dairy  breed.  The  average  milk  yield  per  cow  approached  6,000 
pounds  avoirdupois.  The  dairy  department  was  in  charge  of  a grown 
daughter,  who  kindly  gave  me  details  concerning  her  management. 

The  dairy  room  was  located  in  the  basement,  at  one  end  of  the  dwell- 
ing house,  and  was  very  conveniently  arranged.  It  was  an  ice  dairy, 
a capacious  ice  house  near  by  being  filled  every  year.  Instead  of  the 
cement  basins  to  hold  the  ice  water,  large  tubs  were  used.  These  have 
some  advantages  over  the  brick  and  cement  basins.  They  are  very 
much  cheaper,  in  the  first  place,  and  they  are  more  readily  cleaned  and 
can  be  moved  to  the  most  convenient  point  in  the  dairy.  These  tubs 
were  a few  inches  taller  than  the  milk  cans  and  each  would  hold  nine 
or  ten  cans  (see  Fig.  4).  A deep,  cool  well  sux)plied  all  the  water 
wanted,  of  the  purest  kind.  It  was  raised  to  a tank  on  top  of  the  house 
by  means  of  a x^uinj)  worked  by  horse  power  and  from  this  tank  ])ipes 
supidied  water  wherever  needed.  At  the  time  of  my  visit  28  cows  wore 
giving  milk,  but  many  of  them  were  nearly  dry.  This  number  sup])lied 
500  pounds  of  milk  daily.  As  soon  as  it  was  received  from  the  barn, 
and  was  strained  and  weighed,  it  was  transferred  to  the  cans,  which 
were  sunk  in  the  ice  basins,  where  it  remained  thirty-six  hours;  but  tlie 
milk  was  skimmed  three  times  during  that  time,  at  the  exi)iration  of 
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twelve  hours,  twenty-four  hours,  and  thirty-six  hours.  The  cream  was 
kept  in  ice  water  until  enough  was  collected  for  a churning;  then  it  was 
warmed  to  a temperature  of  70^  to  74^  F.,  when  half  a gallon  of  but- 
termilk from  last  churning  was  added.  It  then  stood  for  twenty-four 
hours  packed  in  a hay  mattress,  the  object  being  to  keep  it  as  nearly 
as  possible  at  about  60^  F.  The  process  of  souring  was  watched  in 
the  meantime  and  if  too  rapid  the  temi^erature  was  reduced.  She 
churned,  at  that  time  of  year,  at  54^  F.  The  churn  was  of  the  pattern 
already  described;  in  fact,  I saw  no  other  styles  anywhere.  She 
churned  by  horse  power,  and  the  butter  always  came  in  about  thirty 
minutes.  The  butter  was  removed  from  the  buttermilk  with  a sieve  and 
worked  by  hand.  It  received  three  workings.  At  the  first  one,  the 
buttermilk  was  pressed  out.  Soon  after  this  4 i)er  cent  of  salt  was 
added  and  worked  in  a little.  It  was  then  put  in  a cooling  box  and 
about  an  hour  later  it  received  a final  working,  when  it  was  packed  in 
butter  barrels  of  the  customary  form.  It  required  about  27  pounds  of 
milk  to  make  a pound  of  butter.  In  the  fall,  when  many  of  the  cows 
were  about  to  go  dry,  the  milk  was  more  difficult  to  manipulate ; the 
cream  did  not  rise  so  readiljq  nor  did  it  churn  so  well.  She  then  set 
the  milk  in  shallow  iron  pans,  of  the  style  already  described,  the  pans 
being  used  also  for  the  reason  that  they  save  ice.  The  ice  supply 
usually  runs  short  at  that  time  of  the  year.  She  had  not  found  it 
necessary  to  use  pure  cream  cultures.  The  butter  was  first  class  and 
usually  brought  about  $1.08  per  100  i^ounds  over  the  top  quotation  of 
butter  by  the  exchange  in  Copenhagen. 

All  the  skim  milk  which  was  not  used  in  the  household,  or  for  pigs 
and  calves,  was  made  into  cheese.  Her  process  was  as  follows : The 

cheese  vat  was  a round  tub  which  could  hold  about  400  pounds.  The 
milk  was  warmed  to  80^  F.,  when  she  added  12  per  cent  of  buttermilk. 
Then  she  added  four  one-hundredths  of  a pound  of  rennet  extract  to 
350  pounds  of  milk.  It  was  then  allowed  to  stand  thirty  minutes  to 
coagulate,  when  the  curd  was  stripped  and  the  whole  mass  stirred  for 
fifteen  to  twenty  minutes  until  the  whey  became  clear  and  the  small 
grains  of  curd  would  break  when  pressed.  The  whey  was  then  drawn 
oft  and  the  curd  put  at  once  in  the  cheese  cup.  Her  practice  differed 
at  this  point  from  most  other  cheese-makers  in  that  she  did  not  permit 
the  curd  to  be  worked  before  it  was  put  under  the  press.  This,  she 
maintained,  would  make  the  cheese  tough;  nor  should  it  be  allowed  to 
cool  before  it  was  put  under  the  press.  The  pressure  applied  is  very 
light  at  first,  and  in  half  an  hour  the  cheese  is  taken  out  and  turned 
and  again  placed  in  the  press,  this  being  repeated  four  times  during 
the  first  day.  The  following  morning  it  is  taken  out  and  weighed  and 
put  in  strong  brine,  where  it  remains  for  two  days.  It  is  next  placed 
on  the  shelves  in  the  cheese  room,  where  it  is  turned  and  wiped  with  a 
dry  cloth  every  other  day.  She  got  23  ore  j)er  Danish  pound,  for  her 
skim -milk  cheese,  which  is  about  equal  to  6 cents  per  pound  avoirdu- 
pois. 
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An  eiglit-year  rotation  was  followed  on  tliis  larin.  First  year,  oats, 
the  ground  being  broken  from  grass  the  previous  fall.  The  oats  were 
sown  very  thick,  at  the  rate  of  nearly  6 bushels  to  the  acre,  and  the 
yield  reached  nearly  100  bushels  per  acre;  second  year,  fallow  and 
manured  with  some  14  to  16  tons  of  stable  manure  per  acre  in  May 
or  June,  and  the  falloAV  was  plowed  five  times  during  the  summer; 
third  year,  wheat  or  rye,  sown  on  the  fallow  the  previous  fall.  About 
3 bushels  of  seed  wheat  per  acre  were  used  and  the  usual  yield  was  from 
40 to  45  bushels  per  acre;  fourth  year,  barley,  the  barley  ground  being 
manured  after  harvest  before  the  fall  plowing;  fifth  year,  barley  and 
oats  mixed,  this  being  grown  for  feed,  and  the  land  was  laid  out  with 
clover  and  grass;  sixth,  pasture  or  hay;  seventh  year,  pasture  or  hay; 
and  eighth  year,  pasture  or  hay,  the  grassland  being  broken  and  ma- 
nured late  in  the  summer  of  the  eighth  year.  The  help  on  the  farm 
consisted,  first,  of  a herdsman,  who  tended  the  stock  and  did  odd  chores 
about  the  place;  second,  two  men  and  a boy  of  some  17  years.  These 
were  kept  the  year  round  and  got  their  board  and  lodging  and  the  cus- 
tomary Avages  (about  $60  a year).  In  the  house  were  kept  three  hired 
girls.  The  butter  consumed  in  the  household  averaged  660  pounds 
avoirdupois  annually,  and  about  6,000  jAounds  aauis  yearly  sold  for 
exx)ort  at  an  average  xnfice  of  nearly  27  cents  a pound.  Fat  swine  were 
sold  to  the  value  of  about  $540  annually,  besides  Avhat  was  made  into 
bacon  for  home  consumption.  The  sale  of  skim-milk  cheese  amounted 
to  about  $162  yearly,  and  what  grain  was  sold  would  balance  the  feed 
bought. 

DALUM  AGRICULTURAL  SCHOOL. 

In  conclusion  1 aa  ill  add  a few  notes  from  the  farm  of  Dalum  Agri- 
cultural School,  situated  near  the  city  of  Odense.  This  is  a xiriA^ate 
school  owned  by  J.  Peterson,  Avho  was  president  and  head  teacher. 
The  foundation  of  it  is  a small  farm  of  80  acres,  in  connection  with 
Avhich  the  x)rox)iietor  has  erected  buildings  and  engaged  teachers  for 
the  instruction,  in  agriculture,  of  about  100  xmi)ils.  I shall  speak  more 
fully  of  the  school  under  another  heading,  and  will  at  present  note 
only  Avhat  I learned  concerning  their  farm  x^’^ictice.  OAAuiig  to  the 
absence  of  the  proprietor,  avIio  is  himself  also  professor  of  agricultui  e, 
and  takes  charge  of  the  management  of  the  farm,  I could  not  obtain 
as  detailed  an  account  of  the  place  as  I desired.  As  stated,  the  farm 
consisted  of  80  acres,  on  which  were  kept,  at  the  time  of  my  visit,  26 
coAA^s,  1 bull,  and  3 heifers,  all  of  the  red  Danish  dairy  breed,  and  supe- 
rior individuals.  These  cattle  were  treated  as  folloAvs:  They  were 
milked  at  5 a.  m. ; at  7 a.  m.  they  got  a grain  feed  consisting  of  three- 
quarters  of  a pound  of  rape-seed  cake,  1 x^ound  of  sunfioAver  seed  cake, 
three-quarters  of  a x>^>iHid  of  cotton-seed  cake,  1 ])ound  of  hemp-seed 
cake,  and  1|  pounds  of  bran,  and  immediately  after  25])onnds  of  sliced 
mangels.  When  this  Avas  eaten  they  Avere  watered  and  they  then  got 
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4 pounds  of  liay,  which  completed  the  feeding  for  the  forenoon. 
They  were  again  milked  at  12,  and  about  3 o’clock  the  above  feeding 
was  repeated,  with  the  exception  that  they  received  straw  inst(‘ad  of 
hay.  They  were  milked  the  third  time  at  8 p.  m.  The  average  annual 
yield  per  cow,  of  all  ages,  reached  7,700  pounds  avoirdupois.  After 
the  milk  had  been  strained  and  weighed  in  the  dairy  the  noon  and 
evening  milkings  were  put  in  ice  water  until  the  following  morning, 
when  it,  together  with  the  morning’s  milk,  was  run  through  a small 
separator,  the  milk  being  first  warmed  to  90°  F.  The  cream  was  at 
once  cooled  off  and  kei^t  in  ice  water  until  the  ferment  was  added. 
They  used  the  pure  ferment  produced  by  Mr.  Quist,  of  Skanderborg, 
When  enough  for  churning  had  been  gathered,  it  was  warmed  to  06° 
F.,  and  the  ferment  was  added.  At  the  time  of  my  visit  the  churning 
temperature  was  57°  F.  The  dairy  is  not  considered  part  of  the  school, 
except  during  three  months  of  the  summer,  when  there  is  a special 
dairy  class  in  attendance.  The  rotation  followed  on  the  farm  was  as 
follows:  First  year,  barley,  which  was  laid  out  with  clover  and  grass j 
second  year,  part  of  this  was ‘pastured  and  part  was  cut  for  hay, 
the  cattle  being  tethered  on  the  pasture;  third  year,  oats;  fourth  j-ear 
part  of  it  was  in  soiling  crops,  which  consisted  of  mixed  barley  and 
oats,  oats  and  vetches,  and  oats  and  peas,  and  part  was  sown  in  buck- 
wheat and  yellow  mustard,  which  were  used  as  pasture.  These  were 
sown  at  different  times,  and  what  remained  after  pasturing  was  plowed 
under  for  green  manure.  This  is  termed  a cultivated  fallow,”  to 
which  manure  is  applied  in  the  fall;  fifth  year,  wheat  or  rye;  sixth 
year,  barley;  and  seventh  year,  mangels  and  sugar  beets,  which  they 
use  for  feed.  All  the  manure  from  the  stables  is  saved  with  the  greatest 
care.  Drains  from  cow  stable,  pig-pens  and  horse  stables  led  to  a large 
cistern  where  all  the  liquid  was  collected,  and  the  solid  manure  was 
kept  under  a shed.  The  liquid  was  partly  applied  to  the  grass  land  and 
partly  sprinkled  on  the  solid  manure.  A i^ortion  of  the  farm,  compris- 
ing some  5 acres,  was  in  i^ermauent  meadow  and  to  this  the  liquid 
manure  had  been  liberally  applied  for  a long  time,  and  it  was  found 
that  when  thus  applied  it,  after  a time,  lost  its  beneficial  influence 
unless  lime  and  j)hosphoric  acid  were  also  added. 

COOPERATIVE  CREAMERIES. 

I have  so  far  confined  myself  to  the  description  of  private  dairies, 
large  and  small.  I wshall  now  consider  the  organization  and  work  of 
the  large  number  of  cooperative  creameries  throughout  the  country. 
It  is  chiefly  these  that  benefit  the  small  farmers.  They  are  patronized 
by  men  who,  as  a rule,  keep  but  a limited  number  of  cows,  say  from 
one  to  fifteen  or  twenty  head,  though  occasionally  the  milk  from  much 
larger  farms  is  also  worked  up  in  these  creameries.  It  is  from  this 
class  of  creameries  that  the  bulk  of  the  export  butter  comes,  and  it  is 


really  these  that  fix  the  standing  of  Danish  butter  in  foreign  countries. 
There  are  two  classes  of  creameries,  which  are  distinguished  from  each 
other  only  in  ownership,  but  which  are  alike  in  methods  of  operation 
^’^d  all  other  characteristics,  and  they  can  therefore  be  treated  together 
1.  der  the  above  heading.  The  first  class  is  the  cooperative  creamery 
pi  oper,  which  is  owned  in  comi3any  by  all  those  who  deliver  milk 
there.  The  second  class  is  the  kind  so  largely  represented  in  America 
in  which  the  creamery  plant  is  owned  by  one  man,  or  at  most  by  a few 
individuals,  who  buy  the  milk  from  the  farmers  of  the  neighborhood. 
The  former  are  called  “Andels’^  creameries,  which  is,  properly  trans- 
lated, cooperative  creameries.  The  second  class  is  called  ‘^Fselles” 
creameries,  and  the  name  denotes  delivery  of  milk  by  several  individ- 
uals to  the  same  creamery.  In  the  former  class  the  producers  of  milk 
have  a personal  interest.  Their  profits  depend  upon  the  management 
of  the  institution.  In  the  second  class  they  have  no  direct  interest — 
it  is  merely  a place  where  they  sell  their  milk  at  so  much  per  hundred- 
weight, and  the  owner  takes  all  the  financial  responsibility.  The  latter 
class  of  creameries  has  constantly  decreased  in  number,  while  the  former 
class  has  constantly  increased.  When  it  was  found  that  cooperative 
creameries  could  be  conducted  without  disagreement  among  those  in- 
terested, and  on  an  economical  basis  which  would  yield  the  best  attain- 
able returns,  everybody  wanted  to  join  them.  The  Fselles  creamery 
was  doomed  to  go.  None  were  willing  to  grant  profits  to  the  creamery 
owner  if  they  could  just  as  well  share  them.  The  creamery  owners,  on 
the  other  hand,  became  obliged  to  pay  so  much  for  their  milk,  if  they 
wanted  any,  that  a profit  was  practically  impossible,  and  it  has  not 
unfrequently  happened  that  when  the  farmers  did  not  get  the  i)rices 
they  thought  they  ought  to  have,  they  have  built  a cooperative  cream- 
ery to  which  they  have  sent  their  milk  and  left  the  other  creamery 
owner  out  in  the  cold. 

I have  nowhere  been  able  to  obtain  definite  statistics  in  regard  to 
the  number  of  cooperative  creameries  in  the  country,  but  I have  seen 
various  estimates  placing  them  at  from  1,000  to  1,500,  and  I am 
inclined  to  believe  that  the  latter  figure  is  very  nearly  correct.  The 
number  of  Faelles  creameries,  on  the  other  hand,  does  not  probably 
exceed  400. 

All  these  structures  are  alike  in  their  essential  points,  and  one  trav- 
eling in  the  country  soon  learns  to  recognize  them  afar  ofi‘.  There  are 
the  two-story  brick  buildings  with  short  wings  for  engine-houses,  and 
the  imposing  brick  chimneys,  which  are  invariably  present.  They  are 
usually  located  near  the  highways,  at  some  central  i^oint  of  the  district 
contributing  milk,  and  the  arrangement  of  detail,  which  I shall  describe 
more  fully  hereafter,  is  essentially  the  same  in  all  of  them.  They  dif- 
fer, however,  in  capacity  from  about  500  cows  up  to  1,500  or  even 
more.  The  Fadles  creamery  has  been  in  operation  tliere  for  many 
years,  but  it  is  only  during  the  last  ten  years  that  the  cooi)crative 
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crearaeries  have  sprung  into  existence.  The  history  of  their  beginning 
and  later  growth  is  exceedingly  interesting. 

ORIGIN  AND  GROWTH. 

They  had  their  origin  in  the  desire  on  the  part  of  the  small  farmer 
to  make  the  most  possible  out  of  his  dairy.  He  had  the  example  of 
the  larger  farms  before  him,  where  the  dairy  had  always  been  an  im- 
portant and  well- paying  branch.  How  would  it  be  jiossible  for  him  to 
get  relatively  as  much  out  of  his  few  cows  as  the  large  farmers  got  out 
of  their  cows  ? The  latter  found  it  economical  to  place  the  dairy  in 
the  hands  of  expert  help  who  could  make  first-class  butter,  which 
would  realize  the  top  market  i)rice;  but  the  wives  of  the  small  farmers 
were  by  no  means  expert  dairywomen.  Their  butter  could  not  com- 
pare in  quality  with  that  produced  upon  the  larger  farms,  nor  was 
there  any  hope  of  so  improving  their  practice  that  any  considerable 
number  could  be  counted  on  to  make  first-class  butter.  The  only  way 
open  was  for  the  farmers  in  the  district,  who  were  all  equally  interested, 
to  unite,  build  a creamery,  and  deliver  their  milk  there  for  creaming 
and  churning;  and  this  was  what  they  finally  did.  But  it  resulted  in 
this  through  some  intermediate  steps.  The  first  of  these  was  taken 
during  the  winter  of  1881-’82.  A few  farmers  in  a certain  iiart  of  the 
lieninsula,  after  consultation,  conceived  the  idea  of  engaging  an  expert 
at  a stated  salary  per  year,  who  should  go  from  farm  to  farm  and  give 
instruction  in  dairy  methods,  and  act  as  joint  adviser  and  agent  for  them 
all,  which  position  was  offered  to  a Mr.  S.  Andersen,  an  educated  man 
in  the  neighborhood.  He  saw,  however,  the  insuperable  obstacles  to 
this  course.  Even  though  each  farmer  might  provide  the  necessary 
utensils  and  the  proper  accommodations  for  the  dairy,  still  their  wives 
and  daughters,  his  prospective  pupils,  would  not  all  be  equally  apt 
learners,  and  those  who  found  that  the  enterprise  did  not  bring  the 
desired  results  would  soon  withdraw  from  the  arrangement.  So  for  a 
time  it  amounted  to  nothing.  But  Mr.  Andersen  made  them  thejiropo- 
sition  that  if  they  would  furnish  him  with  a proper  creamery  and  allow 
him  the  necessary  help  he  would  receive  and  churn  their  milk  under  his 
personal  supervision  and  for  a stated  yearly  salary.  After  many  meet- 
ings it  was  finally  decided  to  adopt  this  plan.  But  it  was  found  that 
a sufficient  number  of  farmers  to  represent  400  cows  could  not  be 
obtained,  and  Mr.  Andersen  refused  to  begin  operations  with  a less 
number.  Three  hundred  cows  were  subscribed  at  once,  and  there  were 
one  or  two  hundred  more  in  the  neighborhood,  but  their  owners  did  not 
think  well  of  this  new  and  untried  cooperative  scheme.  They  were 
willing  to  sell  their  milk,  but  did  not  care  to  risk  anything  on  the  pro- 
posed plan.  This  obstacle  was  finally  overcome  by  Mr.  Andersen,  who 
offered  to  buy  their  milk  on  his  own  account,  and  on  this  basis,  partly 
‘‘Emiles,”  the  first  cooperative  creamery  in  Denmark  was  started  in  1882. 

It  was  a task  of  no  little  difficulty.  There  was  no  similar  institu* 
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tioii  from  whicli  even  a hint  could  be  taken  in  regard  to  the  best 
method  of  organization,  or  the  drafting  of  the  laws  and  regulations, 
which  it  became  necessary  to  have  ; but  it  was  fortunate,  very  fortun- 
ate for  the  future  of  the  enterprise,  that  those  to  whom  this  task  ot 
the  first  organization  was  assigned  were  able,  far-seeing  men.  The 
constitution  which  was  finally  adopted  proved  to  be  so  satisfactory 
that  it  has  been  more  or  less  literally  copied  in  the  organization  of  all 
later  cooperative  creameries.  This  first  plant,  including  building, 
machinery,  and  all  dairy  utensils,  cost  8,000  crowns  ($2,160).  The 
enterprise  proved  to  be  a success  from  the  start,  and  those  farmers 
who  at  first  hesitated  to  join  the  organization,  but  j)referred  to  sell 
their  milk,  one  after  another  joined  the  company,  and  by  the  end  of 
the  second  year  all  who  delivered  milk  there  were  members. 

The  cooperative  creameries  have  benefited  the  Danish  farmers  in 
more  ways  than  one.  They  have  been  educators  in  addition  to  being 
the  means  of  augmenting  their  incomes.  The  common  interest  which 
they  had  in  the  creamery  brought  the  farmers  together  in  frequent 
consultation,  at  which  the  brighter  and  more  enterprising  minds 
among  them  influenced  the  easier-going  ones  to  adopt  better  methods. 
It  compelled  those  who  had  not  been  in  the  habit  of  keeping  accounts 
to  study  the  art  of  bookkeeping  in  order  to  assure  themselves  that 
they  received  pay  for  all  the  milk  they  delivered. 

The  constitution  usually  requires  a minimum  amount  of  oil  cake  to 
be  fed  daily  to  each  cow,  and  this,  of  course,  had  to  be  bought.  This 
raised  the  question  of  cost  of  feed  and  the  return  in  milk  from  the  feed 
given,  questions  which  were  to  be  closely  studied.  And  now  every 
Danish  farmer  interested  in  a cooperative  creamery  is  able  to  tell  to  the 
fraction  of  a cent  what  his  feed  has  cost  him  and  what  his  returns  in 
milk  haA^e  been.  Under  the  Fielles  creamery  system  the  farmers  sold 
their  milk  directly  to  the  creamery  man.  They  were  not  particularly 
interested  in  the  quality  of  the  milk.  No  practical  test  had  at  that 
time  been  devised  by  which  the  amount  of  fat  in  the  milk  could  be 
ascertained  with  ease  and  certainty.  Under  the  cooperative  system 
they  soon  recognized  that  the  milk  from  some  herds  was  Avorth  more 
for  butter  than  from  others,  and,  since  butter  was  the  product  aimed  at, 
they  all  conceded  the  equity  of  paying  for  the  milk  in  accordance  with 
the  per  cent  of  fat  it  contained.  At  this  juncture  Prof.* Fjord  came  to 
their  assistance  by  inventing  his  control”  apparatus,  which  has 
already  been  described  (Fig.  12)  in  the  foregoing  pages,  and  his  iiiA^en- 
tion  is  now  in  use  in  every  creamery  in  the  land.  Indirectly  this  testing 
apparatus  led  to  the  improvement  of  the  cattle.  When  one  farmer 
found  that  his  neighbor  received  more  money  for  Ids  milk  than  he,  it 
was  natural  to  inquire  into  the  cause,  which,  in  most  cases,  was  traced 
to  the  cow  herself.  This,  again,  led  to  the  organization  of  numer- 
ous societies  for  the  improvement  of  the  cattle,  one  form  of  Avhich 
is  represented  by  the  ‘Umll  associations”  already  mentioned  j and  tlius 
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one  (luestioii  suggested  imother  until  the  present  stancUird  has  been 
reaidied.  But  they  will  by  no  means  stop  here.  The  same  forces  are 
still  at  work.  Improvement  in  every  line  of  the  dairy  interest  is  the 
ambition  of  the  whole  (country.  It  is  this  wholesome  development  of 
the  cooperative  creameries  which  has  increased  the  Danish  exports  of 
butter  to  the  ])resent  astonishing  figures,  the  amount  having  almost 
doubled  during  the  last  half-dozen  years. 

ORGANIZATION — OFFICERS,  SALARIES,  ETC. 

When  an  organization  is  to  be  effected  the  farmers  of  the  neighbor- 
hood meet  together,  and,  having  agreed  upon  the  g'eneral  plan,  they 
elect  a board  of  directors  from  their  number.  There  is  considerable 
difference,  numerically,  in  the  composition  of  this  board  in  different 
organizations.  Thus,  the  number  of  directors  varies  from  three  to 
fifteen.  This  board  is  charged  with  the  duty  of  conducting  the  busi- 
ness of  the  creamery  according  to  the  requirements  of  the  constitu- 
tion which  the  organization  adopts.  A chairman,  a secretary,  and  a 
treasurer  are  elected  from  among  the  board  of  directors.  In  some 
cases  a small  salary  is  paid  to  each,  while  in  other  cases  they  give 
their  services.  The  board  of  directors  hire  a competent  dairyman  to 
take  charge  of  the  creamery.  He,  in  all  cases  that  came  under  my 
observation,  had  rooms  in  the  building.  Sometimes  he  is  paid  a 
salary  only,  at  other  times  he  is  i)aid  both  salary  and  commission, 
this  latter  j)lan  being  the  most  common.  He  gets  his  commission  from 
the  surplus  which  the  butter  brings  over  the  highest  quotation  on  the 
exchange  in  Copenhagen,  and  he  thus  becomes  financially  interested 
in  producing  the  finest  quality  possible.  He  also  has  certain  allow- 
ances of  milk  and  butter,  and  is  furnished  fuel,  light,  etc. 

The  salary  of  such  a man  will  vary  from  $270  to  $405  a year,  in  addi- 
tion to  his  commission;  or  from  $432  to  $1,080  a year  when  he  works 
without  a commission.  The  board  of  directors  hold  him  responsi- 
ble for  the  operation  of  the  creamery.  According  to  the  terms  of 
the  agreement  he  is  either  allowed  a given  sum  with  which  to  hire  his 
helpers,  or,  as  happens  in  many  cases,  he  supplies  the  helpers  him- 
self and  pays  them  out  of  his  own  "pocket.  In  any  case  he  is  the  only 
responsible  person.  When  he  pays  for  the  help  it  is  very  generally 
the  case  that  he  gets  young  men  and  women  who  desire  to  learn  the 
business  and  who  work  for  a small  salary  in  order  to  get  the  benefit  of 
his  instruction  and  become  familiar  with  the  details  of  the  business. 

The  capital  with  which  the  plant  is  erected  is,  in  nearly  all  cases, 
money  borrowed  at  4 per  cent  interest.  The  terms  of  the  agreement 
usually  require  that  a given  amount  shall  be  paid  off  each  year  for  a 
period  running  from  ten  to  Hventy  years,  and  each  member  of  the 
organization  becomes  personally  responsible  for  a share  of  the  capital 
thus  borrowed,  in  proportion  to  the  number  of  cows  that  he  has 
entered.  In  the  meetings  of  the  organization  the  members  vote  also 
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by  the  number  of  cows  represented  by  each,  or,  in  some  cases,  by  the 
square  root  of  the  number  of  cows  represented  by  each.  When  new 
members  wish  to  join  a body  already  organized,  they  must  obtain  their 
places  by  j^aying  a certain  amount  of  cash  into  the  treasury  of  the 
association.  The  value  of  the  partnership  is  usually  based  upon  the 
amount  of  milk  delivered  and  the  profits  made  during  the  year  pre- 
ceding. 

The  methods  of  procedure  in  these  creameries  are  so  nearly  alike  that 
only  a few  examples  are  necessary  to  convey  an  idea  of  them. 

KILDEV-^LD  COOPERATIVE  CREAMERY. 

This  is  a typical  creamery,  on  the  island  of  Zealand,  some  12  or  14 
miles  from  the  city  of  Hillerod.  I investigated  this  institution  thor- 
oughly, and  am  under  obligations  both  to  the  president  of  the  board 
of  directors,  Mr.  M.  F.  J.  Gronbeck,  and  to  the  superintendent  in 
charge  of  the  creamery,  Mr.  L.  H.  Larsen,  who,  with  unreserved  kind- 
ness, answered  all  my  questions  fully. 

The  building  was  a two-story  brick,  much  like  the  pattern  shown  in 
Figs.  24, 25,  and  26  (pp.  109, 110),  although  these  illustrations  are  not  iden- 
tical with  the  building  in  question.  The  lower  floor  was  devoted  to  the 
dairy  alone.  It  was  level  with  the  ground,  and  was  divided  into  only 
two  rooms,  the  larger  one  of  which  contained  the  separator  and  the 
churn,  and  there  also  the  milk  was  received.  In  the  smaller  room  the 
butter  was  worked,  cooled,  and  stored  until  shix)meiit.  A small  “L” 
projecting  back  from  the  main  wing  contained  the  boiler  and  engine 
with  storage  room  for  coal,  and  back  of  this  was  an  ice  house.  The 
necessary  water  was  supplied  by  a good  well,  from  which  it  was  pumped 
by  the  engine  into  a suitable  reservoir.  The  upper  story  was  set  apart 
for  the  superintendent  and  his  family  and  also  contained  rooms  for  the 
helpers. 

President  Gronbeck  kindly  furnished  me  with  the  following  facts 
concerning  the  plant:  The  association  was  organized  in  1888,  with  69 
members,  representing  400  cows;  but,  as  they  anticipated  that  others 
would  join,  they  decided  to  erect  a creamery  with  a capacity  for  1,000 
cows. 

At  first  it  was  agreed  that  each  member  should  pay  into  the  treasury 
a sum  of  27  cents  per  cow  owned  by  him.  This  was  raised  to  54  cents, 
and  later  to  $1.35  per  cow.  The  following  is  a statement  of  capital 
and  expenses  of  the  plant : 


Capital. 


Assessment  of  members  at  $1.35  per  cow $675.  00 

Loan  from  bank 8,  610.  00 


9,  315.  00 


Total 
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Expenses. 


12,000  s(i.  ft.  of  grouml  for  buildings  and  garden $400.92 

Cost  of  buildings 3,  995.  40 

Cost  of  macliinery 3, 148.  82 

Furniture 434.  09 

Wagons,  milk  cans,  and  utensils 1,  052.  85 

Miscellaneous 133.71 


9, 165.  79 

Later  improvements 1, 080. 00 


Total 10,245.79 


Tlie  later  improvements  have  been  made  from  the  profits  of  the 
business.  The  buildings  have  been  constructed  in  the  most  substan- 
tial manner,  and  the  machinery  is  the  best  obtainable.  The  business 
is  in  the  hands  of  a board  of  directors,  who  elect  their  own  chairman, 
secretary,  and  treasurer,  and  their  actions  are  binding  on  the  association. 

The  creamery  began  business  the  first  of  November,  1888,  with  69 
members,  representing  400  cows,  and  in  February,  1893,  there  were  177 
members,  representing  1,400  cows.  The  superintendent  of  the  cream- 
ery was  hired  by  the  board  of  directors,  and  he  had  direct  charge  of 
the  work  in  the  creamery.  His  salary  consisted  in  6 per  cent  of  the 
value  of  the  butter  made  from  the  overskud”  (surplus).  This  term 
‘‘  overskud,”  which  may  be  translated  “ surplus,”  is,  when  used  in  this 
sense,  a little  difficult  to  understand.  They  estimate  that  it  requires 
28  pounds  of  milk  to  make  a pound  of  butter.  Now  if  the  creamery 
superintendent  can  make  a pound  of  butter  from  25  or  26  pounds  of 
milk,  the  difference  between  that  and  the  estimated  28  pounds  is  called 
the  surplus,”  and  his  wages  consisted  of  6 per  cent  of  this  and  20  per 
cent  of  the  price  which  his  butter  realized  more  than  the  highest  quotation 
made  by  the  exchange  in  Copenhagen  each  respective  week;  in  addi- 
tion, he  had  furnished  quarters,  fuel,  light,  milk,  butter,  garden,  etc., 
but  out  of  this  he  paid  for  his  hired  help.  The  members  of  the  com- 
pany were  j)aid  for  their  milk  once  in  four  Aveeks,  according  to  the  per 
cent  of  fat  in  the  milk,  calculated  by  the  system  invented  by  Prof. 
Fjord.  They  got  the  price  of  a i^ound  of  butter  for  every  28  pounds  of 
milk  of  average  per  cent  fat,  the  highest  quotation  of  the  exchange 
each  week  fixing  the  price  of  butter;  and  if  there  was  still  a surplus  in 
the  treasury  it  was  divided  among  the  members  in  the  form  of  a divi- 
dend twice  yearly.  In  this  creamery  there  had  so  far  always  been  a 
considerable  dividend  distributed  in  this  manner.  The  members  Avere 
bound  to  take  back  their  proportion  of  the  skim  milk  and  the  butter- 
milk, and  for  this  they  paid  the  creamery  1 ore  per  pound,  a trifle  more 
than  one-fourth  of  a cent. 

The  creamery  provided  the  cans,  fetched  the  milk  from  each  farm, 
and  brought  each  man  back  his  proportion  of  the  skim  milk  and  the 
buttermilk;  but  the  teams  used  were  hired  and  j)aid  for  at  the  rate  of 
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19  ore  per  100  i:)ounds  of  milk  hauled.  The  skim  milk  was  sterilized 
before  it  was  returned,  by  being  heated  to  a temperature  190^  F.  as  fast 
as  it  ran  from  the  separator.  Tliese  were  the  fundamental  principles 
on  which  the  creamery  was  run,  all  of  which  I learned  from  the  presi- 
dent of  the  company. 

CONSTITUTION  OF  KILDEViELD  CREAMERY. 

To  give  a still  clearer  idea  of  the  workings  of  a cooperative  creamery 
I insert  the  following  translation  of  the  constitution  of  Kildevield 
Creamery : 

First.  The  object  of  the  association  is  to  secure  to  its  members  the  best  possible 
returns  from  their  dairy  cows.  The  milk  shall  be  separated  in  common  and  from 
the  cream  butter  shall  be  made  and  marketed.  The  members  shall  take  back  their 
proportion  of  the  skim  milk  and  buttermilk  and  shall  pay  for  the  same  at  about 
their  actual  value. 

Second.  Any  one  can  become  a member  of  this  association  by  paying  1 crown 
per  cow  which  he  proposes  to  enter ; provided,  however,  that  not  fewer  than  two- 
thirds  of  the  votes  cast  are  in  his  favor.  But  all  who  join  after  the  creamery  begins 
business  shall  pay  5 crowns  per  cow  into  the  association’s  treasury.  Each  member 
shall  on  all  occasions  be  entitled  to  vote  as  follows : 

Votes. 

From  1 to  10  cows 1 

From  11  to  20  cows 2 

From  21  to  40  cows 3 

From  41  cows  iipwaiTls 4 

Third.  The  association  shall  elect  from  their  number  a board  of  directors  con- 
sisting of  five  members,  and  this  board  shall  elect  its  own  chairman,  secretary,  and 
treasurer,  which  offices  must  not  be  united  in  the  same  person.  The  board  of 
directors  shall  represent  the  association  in  all  business  affairs,  and  their  action  shall 
be  binding  on  the  association.  No  member  shall  refuse  to  hold  office  when  duly 
elected.  The  board  of  directors  shall  hold  office  five  years,  and  the  term  of  one  of  the 
original  board  shall  expire  each  year  during  the  first  term,  as  determined  by  lot. 
Those  who  have  once  held  office  may  decline  reelectiou  if  they  choose.  The  board 
of  directors  shall  receive  no  pay,  but  they  may  employ  a bookkeeper,  at  a salary  not 
to  exceed  40  ore  per  cow,  and  all  necessary  expenses  incurred  for  the  association 
shall  be  refunded  from  the  treasury. 

Fourth.  An  annual  meeting  of  all  the  members  shall  be  held  each  year  in  February, 
at  which  meeting  the  board  of  directors  shall  give  an  account  of  the  business  done 
during  the  past  year  and  present  plans  for  the  business  during  the  current  year. 
At  these  meetings  all  differences  that  may  arise  between  the  board  and  members, 
or  between  the  members  themselves,  shall  be  settled,  and  the  meeting  shall  ai)point 
an  assessor  and  two  auditors,  the  latter  to  hold  office  for  two  years,  and  one  of  those 
first  appointed  shall  resign  at  the  end  of  one  year,  as  determined  by  lot.  Amend- 
ments to  the  constitution  shall  require  a two-thirds  majority,  but  all  other  ques- 
tions, not  otherwise  specified,  are  to  be  determined  by  a simple  majority  of  the 
votes  cast.  Extraordinary  meetings  may  be  held  at  the  call  of  the  board,  or  upon  the 
written  request  to  the  board  of  not  less  than  one-third  of  the  members,  The  board 
shall  then  give  at  least  ten  days’  notice  of  the  meeting  to  each  member,  who  shall 
also  be  notified  of  the  purposes  of  the  meeting. 

Fifth.  The  board  shall  contract  a loan  as  largo  as  necessary  for  the  erection  of  the 
contemplated  ])lant.  For  this  loan  each  member  shall  be  responsible,  in  proportion 
to  the  number  of  cows  he  enters,  until  all  is  paid. 
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Sixth.  If  a member  sells  or  transfers  his  property,  his  share  in  the  creamery  shall 
pass  to  the  new  owner,  if  the  latter  will  accept  the  privileges  and  resi)onsibilities 
it  confers ; if  not,  the  association  shall  pay  the  outgoing  member  only  one-half  of 
his  share.  No  member  can  withdraw  from  the  association  before  the  debt  is  ])aid, 
except  by  removal  from  the  neighborhood.  Members  desiring  to  withdraw  after  the 
debt  is  paid  shall  give  at  least  three  months^  w^ritten  notice  of  such  withdrawal  to 
the  board  of  directors,  and  they  shall  be  entitled  to  only  one-half  of  their  share  from 
the  association.  Members  who  are  expelled  by  the  annual  meeting  shall  lose  their 
shares. 

Seventh.  The  board  of  directors  shall  hire  a superintendent  for  the  creamery,  who 
shall  keep  account  with  the  members  and  shall  be  responsible  for  the  work  in  the 
creamery.  The  superintendent  shall  hire,  pay,  and  board  all  his  help.  He  shall 
have  at  least  one  assistant  who  is  a competent  butter-maker,  and  at  least  one  other 
assistant  who  is  competent  to  take  charge  of  the  machinery  (engineer).  The  super- 
intendent of  the  creamery  shall  be  paid  quarterly,  and  shall  be  furnished  quarters 
with  garden,  fuel  and  light,  and  the  creamery  products  necessary  for  his  household, 
and  at  the  end  of  the  year,  when  accounts  are  balanced,  he  shall  be  paid  a premium 
for  every  hundred  pounds  butter  sold  at  a satisfactory  price. 

Eighth.  The  milk  shall  be  paid  for  in  accordance  with  its  content  of  fat,  which 
shall  be  determined  by  the  superintendent  of  the  creamery.  Milk  of  the  average 
per  cent  of  fat  shall  be  paid  for  at  the  rate  of  the  highest  quotation  for  a pound  of 
butter  for  each  28  pounds  of  milk. 

Ninth.  Until  the  debt  of  the  creamery  is  paid  the  members  shall  be  bound  to 
receive  their  respective  portions  of  skim  milk  and  buttermilk,  for  which  they  shall 
pay  about  one-third  of  a cent  per  pound.  After  the  debt  is  paid  the  price  of  this  milk 
can  be  fixed  at  each  annual  meeting. 

Tenth.  The  rates  fixed  in  paragraphs  8 and  9 presuppose  that  there  will  be  a sur- 
plus in  the  treasury  over  and  above  what  is  paid  for  the  milk.  This  surplus  shall 
be  employed  to  cover  current  expenses,  to  pay  interest,  as  well  as  the  principal  of 
the  debt,  as  it  falls  due,  or  it  may  be  divided  among  the  members. 

Eleventh.  When  the  debt  is  paid,  the  president  of  the  board,  the  assessor,  and 
superintendent  of  the  creamery  shall  assess  the  property  of  the  company,  which 
shall  be  assigned  to  the  members  in  proportion  to  the  amount  of  milk  each  has 
delivered  since  the  business  began.  Thereafter  the  yearly  profits  shall  be  divided 
so  that  each  member  shall  receive,  first,  5 per  cent  of  the  value  of  his  share,  and  if 
there  is  still  a surplus  in  the  treasury  it  shall  be  divided  among  the  members  in  pro- 
portion to  the  amount  of  milk  each  has  delivered  during  the  past  year. 

Twelfth.  The  association  shall  provide  and  maintain  the  necessary  number  of  milk 
cans  and  shall  transport  the  milk  to  and  from  each  farm ; however,  members  who 
deliver  less  than  100  pounds  of  milk  daily  shall  bring  their  milk  to  the  nearest  point 
on  the  highw  ay  where  the  transport  wagons  pass,  and  shall  receive  the  skim  milk 
in  the  same  place.  Members  located  off  the  main  road  shall  keep  the  roads  to  their 
respective  farms  open  and  passable,  and  the  milk  cans  shall  be  ready  for  the  driver 
when  he  calls  at  the  time  named  the  day  before. 

Thirteenth.  It  shall  be  the  duty  of  each  member  to  keep  his  milk  cans  scrupulously 
clean,  to  see  that  strict  cleanliness  is  observed  in  milking,  and  to  strain  the  milk 
at  once  into  the  milk  cans  and  place  these  in  cold  water,  which  shall  be  changed  if 
necessary.  Milk  from  sick  cows  must  not  be  sent  to  the  creamery,  and  milk 
from  fresh  cows  must  not  be  sent  until  four  days  after  calving-  It  shall  be 
the  duty  of  the  superintendent  of  the  creamery  to  see  that  the  milk  is  sweet 
and  good.  If  the  cans  are  not  properly  cleaned,  or  if  the  milk  is  objectionable,  he 
shall  give  written  notice  thereof  to  the  members  interested,  and  if  the  fault  is  not 
corrected  at  once  he  shall  refuse  to  receive  the  milk.  If  this  happens  a second  time 
such  member  shall  be  fined  two  crowns  for  each  cow  in  his  herd.  The  members  are 
forbidden  to  make  butter  or  cheese  for  sale,  and  also  to  sell  sweet  milk  to  other 
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creanieri(‘H ; but  they  arc  allowed  to  retain  what  they  desire  for  use  in  the  house- 
hold and  to  give  away  milk  to  poor  people  who  do  not  keep  cows.  If  desired,  the 
members  have  the  right  to  get  their  butter  from  the  creamery  at  the  same  price  that 
it  will  then  bring  on  the  market. 

Fouriecnth.  It  shall  be  the  duty  of  the  members  to  feed  their  cows  in  such  a man- 
ner that  the  milk  shall  not  be  affected  disadvantageously  or  the  quality  of  the  butter 
deteriorated.  Cabbage,  turnip  tops,  and  kohlrabi  tops  must  not  be  fed.  Members  shall 
notify  the  superintendent  of  the  creamery  of  changes  in  feed,  and  keep  him  informed 
concerning  the  feeds  used,  so  that  he  may  give  special  attention  to  the  milk.  If  the 
feed  alfects  the  quality  of  the  milk  or  the  butter,  it  shall  be  the  duty  of  the  superin- 
tendent to  give  written  notice  thereof  to  the  member  in  question,  and  if  the  fault  con- 
tinues he  shall  refuse  to  receive  the  milk.  The  president  of  the  board  and  the 
superintendent  may,  when  they  agree,  forbid  the  use  of  any  feed  which  they  have 
reason  to  think  is  detrimental  to  the  creamery.  Members  who  refuse  to  be  governed 
by  their  decision,  or  who  do  not  live  up  to  the  regulation  of  this  paragraph,  shall  be 
lined  from  two  to  ten  crowns  ])er  cow,  and  pay  for  the  injury  they  have  caused  the 
creamery  as  estimated  by  the  president  of  the  board,  the  superintendent  of  the 
creamery,  and  the  assessor. 

Fifteenth.  To  enable  the  members  to  obtain  good  feed  stuffs  at  the  lowest  rate,  the 
board,  or  a committee  appointed  for  the  purpose,  may  purchase  such  feeds  at  whole- 
sale for  the  benefit  of  the  members.  It  shall  further  be  the  duty  of  the  members  to 
buy  rape-seed  cakes  enough  for  each  cow  to  have  at  least  one  pound  daily  all  the 
year  through,  and  it  shall  be  the  duty  of  the  board  of  directors  to  aid  the  members 
in  feeding  their  cattle  in  an  intelligent  and  economical  manner,  and, for  example,  by 
the  purchase  of  seed,  aid  in  the  culture  and  use  of  plants  which  have  a desirable 
influence  on  the  quality  of  the  butter. 

Sixteenth.  It  shall  be  the  right  and  duty  of  the  board  of  directors  and  the  super- 
tendent  of  the  creamery  to  inspect  the  premises  of  each  member  as  often  as 
they  see  fit,  to  note  the  quality  of  their  fodder,  pastures,  cleanliness  in  stables 
and  milk  room,  etc.,  and  each  member  shall  give  all  the  information  they  may 
desire  on  these  subjects,  and  if  it  can  be  proved  that  a member  has  withheld  infor- 
mation wanted,  or  given  them  wrong  information  in  regard  to  these  matters,  he 
shall  be  fined  from  two  to  ten  crowns  per  cow  and  pay  for  the  injury  he  may  have 
caused  the  creamery,  according  to  the  estimates  made  by  the  i)resideut,  superintend- 
ent, and  the  assessor. 

Seventeenth.  If  any  contagious  disease  appears  either  among  the  people  or  the 
cattle,  on  a member’s  farm,  it  shall  be  his  duty  to  stop  the  delivery  of  milk  at 
once  until  the  disease  has  disappeared  and  proper  disinfection  taken  place,  and 
in  case  such  disease  appears  at  the  creamery, the  superintendent  shall  cause  the  sick 
person  to  be  moved  away  and  the  place  to  be  disinfected.  To  prevent  possible 
transportation  of  disease  in  the  milk,  the  skim  milk  shall  be  sterilized  at  the 
creamery  before  it  is  returned  to  the  members.  Non-compliance  with  the  provisions 
of  this  paragraph  shall  be  punished  by  fine  in  an  amount  not  to  exceed  100  crowns. 

Eighteenth.  It  shall  be  the  duty  of  the  board  to  oversee  the  management  of  the  su])er- 
intendent  and  to  see  that  the  machinery  and  utensils  are  at  all  times  in  satisfac- 
tory condition,  and  particularly  shall  it  be  the  duty  of  the  board  to  give  the  whole 
creamery  a thorough  overhauling  in  regard  to  repairs  every  spring  so  that  it  may  be 
in  good  condition  for  the  warm  season.  At  the  close  of  the  yearly  account  an  inven- 
tory of  the  proi>erty  owned  by  the  association  shall  be  taken  jointly  by  the  presi- 
dent of  the  board,  t he  su])erintendent  of  the  creamery,  and  the  assessor,  so  that  the 
members  may  always  have  a correct  idea  of  the  value  of  their  common  property. 

Nineteenth.  It  shall  be  the  duty  of  the  board  of  directors  to  see  that  the  cash  on 
hand  is  employed  to  the  best  advantage  of  their  association.  The  members  shall  be 
paid  every  four  weeks  for  the  amount  of  milk  they  have  delivered,  less  the  value  of 
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the  products  they  have  received  iroiii  the  creamery.  Division  of  tlie  ])rotits  shall 
take  place  yearly  after  the  annual  meeting  of  the  association. 

Twentieth.-  In  all  cases  when  points  arise  not  covered  by  this  constitution  the 
hoard  of  directors  shall  use  their  best  judgment  in  the  interest  of  the  association, 
and,  if  necessary,  bring  the  matter  up  at  the  next  annual  meeting,  which  alone  is 
empowered  to  make  alterations  in  or  additions  to  these  regulations. 

Twenty-first.  The  board  of  directors  shall  have  authority  to  buy  milk  for  the 
creamery  from  farmers  who  are  not  members  of  the  association. 

Twenty-second.  This  constitution  shall  go  into  effect  on  and  after  the  27th  of 
May,  1888. 

I would  call  especial  attention  to  those  paragraphs  in  this  constitu- 
tion which  are  intended  to  enforce  cleanliness  in  the  handling  of  the 
milk,  and  which  aim  to  compel  the  farmer  to  feed  his  cattle  in  such  a 
manner  that  the  milk  shall  not  be  objectionable.  It  is  worthy  of  note 
that  the  board  of  directors  are  empowered  to  impose  fines  severe 
enough  to  deter  any  slovenly  or  careless  person  from  breaking  the  rules. 
The  tact  that  none  can  withdraw  from  the  association  until  the  debt  is 
paid,  except  by  removal  from  the  neighborhood,  unless  he  is  willing  to 
lose  half  his  vested  interest  in  the  concern,  is  a feature  which  could 
probably  not  be  put  in  force  in  this  country. 

All  the  essential  features  in  this  constitution  are  found  in  the  consti- 
tutions of  all  the  cooperative  creameries,  and  although  this  represents 
but  one  of  the  many  hundreds  of  associations  which  there  are  in  the 
country,  it  is,  nevertheless,  a type  of  them  all. 

1‘KACTICAL  OPERATIONS  OF  KILDEV.T:LD  CREAMERY. 

The  superintendent  of  Kildevmld  creamery,  Mr.  L.  H.  Larsen,  kindly 
gave  me  the  following  details  concerning  the  operations  of  the 
creamery : 

Although  there  were  1,400  cows  entered  by  the  members  of  the  asso- 
ciation, tlie  creamery  was  receiving  milk  from  only  about  1,300  of  them 
at  the  time  of  my  visit,  and  from  this  number  they  obtain  in  round 
numbers  18,000  pounds  of  milk  daily.  A large  majority  of  the  members 
had  only  from  1 to  10  cows.  A few  had  from  20  to  30  cows,  but  there 
were  only  two  larger  farms  which  contributed  to  the  creamery,  on  one 
of  which  there  were  60  cows  and  on  the  other  80.  It  will  thus  be  seen 
that  it  was  especially  the  small  farmer,  with  only  a few  acres  of  land, 
who  profited  by  the  cooperative  system.  At  that  time  of  the  year 
(February)  it  required  27  pounds  of  milk  to  make  a pound  of  butter. 
Tlie  milk  from  all  these  patrons  was  tested  twice  each  week,  but  the 
patrons  did  not  know  from  what  deliveries  the  samples  were  taken.  They 
were  paid  in  proportion  to  the  per  cent  of  fat  contained  in  the  milk. 
For  this  analysis  Fjord’s  control  apparatus  was  used,  by  means  of 
which  192  samples  could  be  tested  at  onceo  (See  Fig.  12.)  This  appa- 
ratus can  be  used  only  in  connection  with  the  Burmeister  & Waine  sep- 
arator, this  machine  having  a larger  bowl  than  the  others.  The  bowl 
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is  filled  with  water  heated  to  a temperature  of  133°  F.,  the  tubes  of 
milk  being  warmed  by  it  to  this  temperature.  The  separator  is  then 
run  at  a low  speed,  1,500  revolutions  per  minute,  for  three-quarters  of 
an  hour.  The  cream  has  then  formed  a hard,  perfectly  solid  mass  in 
the  opening  of  the  tube.  The  thickness  of  this  mass  of  cream  is  meas- 
ured by  means  of  a scale  applied  to  the  glass,  and  by  reference  to  a 
table  constructed  by  Prof.  Fjord  the  per  cent  of  fat  can  be  told  with 
accuracy. 

All  the  patrons  milk  their  cows  three  times  a day,  and  the  noon  and 
the  evening  milk  is  kept  in  cold  water,  or  ice  water  at  the  farms,  until 
the  following  morning,  when  the  transport  wagon  arrives  and  takes  it, 
together  with  that  morning’s  milk.  As  already  stated,  the  creamery 
owns  the  cans  and  transport  wagons,  but  the  teams  and  drivers  are 
hired  and  remunerated  at  from  5 to  7 cents  per  100  pounds  of  milk  hauled, 
according  to  the  length  of  the  route.  All  milk  is  tested  upon  its  arrival 
at  the  creamery.  If  something  is  found  wrong  with  it,  and  the  super- 
intendent is  disposed  to  think  that  it  is  caused  by  one  or  more  cows  in 
the  herd,  he  sends  a case  of  small  bottles  to  the  farm  and  each  cow’s 
milk  is  sampled,  and  upon  the  return  of  these  samples  to  the  creamery 
the  fault  can  frequently  be  traced  to  some  individual  animal,  and  her 
milk  is  then  excluded  until  the  fault  is  remedied.  The  milk  furnished 
by  each  patron  is  of  course  weighed  and  the  weight  entered  in  the 
record. 

From  the  receiving  vat  the  milk  runs  through  the  ‘^forewarmer,” 
where  it  is  heated  to  84°  F.  in  winter  and  80^  F.  in  summer  before  it 
runs  through  the  separator.  There  were  four  of  the  Burmeister  & 
W aine  separators  in  use.  From  the  separator  the  cream  is  discharged 
into  tall  cans  which  are  sunk  in  ice  water,  one  after  another,  as  they  are 
filled.  The  skim  milk  is  raised  by  the  separators  themselves  to  a tank 
on  the  same  level  as  the  receiving  platform,  from  which  it  runs  through 
a x)asteurizing  apparatus,  where  it  is  heated  to  190^  F.  From  this  it  is 
discharged  into  a large  tank  from  which  the  amount  due  each  patron  is 
weighed  out  and  sent  back.  The  price,  as  already  mentioned,  was  one 
ore  per  Danish  pound.  There  was  no  difficulty  in  getting  the  patrons 
to  take  the  milk  at  this  price  and  some  were  glad  to  get  more  than 
their  share.  This  milk  reaches  the  farms  perfectly  fresh  and  sweet. 
It  is  used  largely  for  the  manufactufe  of  skim-milk  cheese  and  to  feed 
to  calves  and  pigs.  The  buttermilk  is  in  like  manner  returned  to  the 
patrons  at  the  price  given  for  skim  milk. 

When  all  the  cream  had  been  separated  and  cooled,  about  noon,  the 
ferment  was  started.  To  this  end  the  cream  was  first  warmed  to  64°  F. 
In  this  creamery  they  used  the  somewhat  troublesome  metliod  ol‘ 
warming  it  by  setting  the  cans  in  hot  water  and  constantly  stirring 
their  contents  and  testing  with  the  thermometer  until  the  desired  teui- 
perature  was  reached.  In  most  other  places  they  used  a pasteurizing 
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api)artitus  for  this  purpose.  When  the  proper  temi)erature  was  reaehed 
the  prepared  ferinent  Avas  added,  to  the  airiount  of  from  0 to  8 
per  cent  of  the  weight  of  the  cream,  and  it  theki  stood  in.  the  cream 
barrels  for  18  lioiirs,  from  noon  until  G the  following  morning,  when  the 
churning  began.  Mr.  Larsen  used  pure  culture  ferment  for  his  cream. 
He  propagated  this  ferment  from  day  to  day  in  skim  milk,  and  he  found 
it  necessary  to  buy  new  cultures  only  once  in  about  two  months.  For 
propagating  this  ferment  he  used  200  pounds  of  fresh  milk  daily. 
This  was  secured  from  special  cows  which  had  calved  only  four  or  five 
weeks.  He  used  the  morning^s  milk.  It  was  set  in  cold  water  imme- 
diately on  arrival  and  skimmed  by  hand.  After  skimming  it  was 
pasteurized  at  176^  F.  and  then  kept  in  warm  water  of  the  same  tem- 
perature for  15  minutes,  after  which  it  was  cooled  to  82^  F.,  when  a 
portion  of  the  ferment  made  in  the  same  manner  the  previous  day 
was  added.  This  ferment  was  added  about  2 p.  m.  The  skim  milk 
containing  the  ferment  was  then  warmed  to  88^  F.  by  setting  the  cans 
in  warm  water,  and  by  means  of  a steam  pipe  connected  with  the  water- 
tank  it  was  kept  at  the  temperature  until  evening,  when  it  was  thick. 
It  was  then  taken  out  of  the  warm  water  and  set  in  cold  water  ot 
about  F.,  where  it  remained  until  the  next  noon,  when  it  was 
ready  to  be  added  to  the  cream.  He  considered  this  the  best  method. 
He  deprecated  the  use  of  buttermilk  as  a starter,  and  would  never  use 
it  unless  compelled  to  do  so. 

The  churns  are  started  at  between  5 and  6 a.  m.  At  that  season  he 
churned  at  a temperature  of  57^  F.,  but  in  summer  he  frequently  went 
as  low  as  52^  F.  The  churning  temperature  varied  with  the  character 
of  the  butter  and  with  the  weather.  He  judged  of  the  required  tem- 
perature by  the  character  of  the  butter.  The  creamery  was  furnished 
with  four  churns  of  the  pattern  already  described.  The  dasher  in  each 
made  130  revolutions  per  minute,  at  which  speed  it  required  forty- five 
minutes  to  churn.  When  the  butter  began  to  form  in  small  granules 
the  size  of  pin  heads,  the  churns  were  stopped  and  the  sides  and  lids 
were  washed  down  with  water  at  a temperature  of  about  50^  F.  Each 
churn  contained  from  400  to  450  pounds  of  cream,  which  filled  it  about 
three-quarters  full.  The  butter  was  dipped  put  of  the  churn  with  a 
sieve  or  strainer  and  immediately  worked  a little  on  the  butter  worker 
to  remove  most  of  the  buttermilk.  It  was  then  weighed  and  four  and 
a half  per  cent  of  salt  added,  which  Avas  worked  in  lightly.  The  butter 
was  next  made  into  crescent- shaped  rolls  and  placed  in  ice  boxes 
made  for  that  purpose  (see  Fig.  16).  Here  it  stood  for  two  hours, 
after  which  it  was  worked  for  the  last  time  and  at  once  packed  in 
barrels  holding  about  110  pounds  each.  The  butter  was  sent  off 
every  Monday.  It  was  sold  to  a dealer  in  Copenhagen,  who  paid  about 
$1.00  per  100  pounds  above  the  highest  quotation  on  the  exchange  for 
the  preceding  week.  The  cream  in  this  dairy  was  not  pasteurized 
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before  it  was  cliuriied.  All  imfavorablo  conditions  were  so  well  under 
control  tliat  this  was  not  found  necessary.  The  leading  pieces  of 
machinery  and  apparatus  in  this  creamery  were  as  follows : 

(1)  An  S-horse  power  engine. 

(2)  A 10-liorse  power  boiler. 

(3)  Four  “B.  & W.”  separators,  each  with  a capacity  of  4,000  pounds  per  hour 
when  run  at  a speed  of  2,700  revolutions  per  minute. 

(4)  Four  churns  of  the  usual  pattern. 

(5)  One  fore  warming’^  apj)aratus  for  sweet  milk. 

(6)  Two  Pasteurizing  machines  for  the  skim  milk. 

(7)  Three  large  milk  vats,  one  each  for  sweet  milk,  skim  milk,  and  buttermilk, 
besides  several  smaller  ones  used  as  occasion  demanded. 

(8)  Eight  cream  barrels. 

(9)  One  large  butter- worker. 

(10)  Several  ice  boxes  in  which  to  cool  butter. 

(11)  Three  large  water-tanks  for  cold  and  warm  water. 

(12)  Forty  cream  cans. 

(13)  Six  hundred  cans  used  in  the  transportation  of  milk.  They  varied  in  capacity 
from  40  to  100  pounds. 

Besides  these,  there  was  a large  reservoir  on  top  of  the  building 
which  was  always  kept  full  of  water,  pumped  by  steam  from  a good 
well,  and  with  this  tank  there  were  connections  to  all  parts  of  the 
creamery  where  cold  water  was  needed.  In  like  manner  a hot-water 
tank  furnished  hot  water  to  all  parts  of  the  creamery,  and  there  was 
a miscellaneous  collection  of  smaller  utensils  not  necessary  to  specify. 

The  working  force  of  the  creamery  consisted  of,  first,  the  superinten- 
dent ; second,  an  engineer,  who  had  charge  not  only  of  the  engine  and 
boiler  but  also  of  the  sejiarators  ; third,  a weigh  in  aster,  who  weighed 
all  the  milk  that  came  in  or  left  the  creamery  and  assisted  with  other 
things  j fourth,  a butter-maker  ; fifth,  an  assistant  who  had  no  special 
duties  ; sixth,  two  pupils,  a young  woman  and  a young  man,  who 
worked,  however,  the  full  time  as  did  the  others.  All  of  these  people 
received  their  pay,  board  and  lodging  from  the  superintendent  of  the 
creamery.  The  pupils  got  their  board  and  a very  small  wage  besides, 
for  which  they  worked  as  much  as  would  be  required  of  a hired  person. 
The  other  four  assistants  were  paid  according  to  their  value,  the  total 
amount  paid  to  all  being  about  $300  per  year,  besides  board  and 
lodging. 

The  accomi)anying  summary  of  the  business  of  the  creamery  for  the 
years  1889,  1890  and  1891,  which  I obtained  permission  of  Mr.  Larsen 
to  transcribe  from  his  books,  will  give  a clear  idea  of  the  profit  to  the 
patrons  as  well  as  the  business  of  the  creamery  in  a more  condensed 
form  than  any  description  could  give. 
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Inf ormation  from  Kildevadd  creamery. 


General  statistics. 


Pounds  sweet  milk  delivered 

Average  number  pounds  received  daily 

Average  number  pounds  received  from  each  member,  t. 

Number  of  cows 

Average  number  pounds  from  each  cow  per  day 

Number  pounds  per  cow  per  year 

Pounds  milk  required  for  each  poiind  butter 


Receipts  per  1,000  pounds  of  milk. 


Butter 

Skim  milk  and  buttermilk, 

Total 


Expenses  per  1,000  pounds  of  milk. 


Transportation 

Fuel 

Wages 

Butter  packages 

Capital  and  interest  due 

Repairs 

Total 

Cost  of  making  1 pound  butter. 
Paid  to  members 


18«8-’89. 

1 889-’ 90. 

1890-’91.- 

4,614,8^1  i 
12,  643 
134 
945 
13.37 
4,  883.  40 
29.  31 

5,  712,  081 
15,  649 
173 
1,115 
13.53 
4,  939.  50 
30.12 

6,  395,  909 
17, 523 
179 
1,  240 
14.  22 
5, 157.  90 
29.  39 

.$9.93 
2.  57  1 

$9.  33 
2.  57 

$9.  91 

■ 2.60 

12.  54 

11.90 

1 12. 51 

$0.  29 
.18 
.22 
.18 
.10 
.14 

$0.  35 
.15 
.20 
.14 
.17 
.21 

$0. 37 
1 .15 

1 .22 

i .16 

1 .16 

.05 

1.11 

1.22 

j 1.11 

0.  027 

0.  03 

1 0. 027 

10.  37 

9.  69 

10.  34 

A TYPICAL  COOPERATIVE  CREAMERY. 

I append  here  illustrations  of  a cooperative  creamery  calculated  to 
handle  the  milk  from  about  700  cows.  I did  not  find  time  to  visit  this 
creamery,  but  the  illustrations  presented,  with  their  explanations,  will 
serve  to  convey  an  idea  of  the  construction  and  equipment  of  the  typi- 


cal cooperative  creamery.  Fig.  24  gives  a front  view  of  the  building. 
On  the  left  is  seen  the  driveway  in  which  the  milk  is  delivered.  There 
are  rooms  above  for  the  accommodation  of  the  superintendent  and  help. 
Fig.  25  shows  a section  of  the  same  building  with  some  of  the  appara- 
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tus  in  place.  Fig.  2G  shows  a groiiiid  plan  of  the  same.  A is  a stable, 
B coal  room,  C driveway,  D the  main  dairy  room,  E butter  room,  F 
cheese  room  with  cellar  below,  G office,  and  H a raised  platform  on  which 


the  milk  is  received  and  weighed.  The  machinery  is  designated  as  fol- 
lows : a 1 and  a 2 two  separators,  h a forewarmer,  c ] and  c 2 represent  two 
churns,  d cheese  vat,  e vat  for  sweet  milk,  / vat  for  skim  milk,  g tank 
for  hot  water,  h butter  worker,  and  s sterilizing  apparatus. 


I will  here  add  an  illustration  (Fig.  27)  which  has  been  prepared  by  R. 
C.  Petersen  & Co.,  manufacturers  of  creamery  goods,  Copenhagen.  It 
shows  the  arrangement  of  the  machinery  in  a well-e(iuipi)ed  dairy,  and 
although  it  is  an  idealistic  arrangement  it  corresponds  with  the  an  ange- 
ment  generally  found  in  the  cod])erative  creameries.  It  is  best  studied 


Ill 


by  following  tlie  milk  and  cream  through  the  various  machines.  The 
milk  is  carried  from  the  delivery  wagon  A to  the  weigh  box  into 
which  it  is  emptied.  From  this  it  runs  into  the  vat  for  sweet  milk  D, 
and  through  the  pipe  dinto  the  forewarmer  F/,  and  from  this  into  the 
separator  F.  The  skim  milk  rises  of  itself  through  the  pipe  L and 
through  the  trough  J into  a small  suspended  vat  ilf.  This  vat  is  found 
necessary  in  order  to  give  the  froth  time  to  settle.  From  this  it  runs 
into  the  pasteurizing  apparatus  N and  from  here  over  the  cooler  0 into 
the  skim  milk  vat  P.  From  this  it  is  drawn  into  the  cans  P and 
weighed  on  the  scale  S and  then  disi)osed  of  to  customers.  If  cheese 
is  made,  the  skim  milk  runs  directly  into  the  cheese  vat  from  the  sepa- 


rator. The  cream  leaves  the  separator  through  the  pipe  G into  the 
small  suspended  vat  H.  From  this  it  runs  through  the  pasteurizing 
apparatus  I over  the  cooler  j and  through  the  trough  j into  the  cream 
barrels  at  P.  The  whole  is  arranged  on  the  gravity  plan,  so  that  the 
milk  or  cream  can  run  of  itself  to  any  jilace  it  may  be  wanted. 

RENKOLDE  COOPERATIVE  CREAMERY. 

I mentioned  this  creamery  briefly  in  my  preliminary  report.  It  is 
organized  exactly  on  the  plan  just  described  and  run  on  the  same 
methods.  The  x>lant  consisted  of  a large,  substantial  brick  building 
with  rooms  for  the  superintendent  and  help.  The  ground  and  building 
with  ice  house  cost  about  $5,400  and  the  machinery  $2,835  and  later 
additions  and  utensils  and  improvements  cost  $405,  making  a total  of 
$8,640.  All  this  money  was  borrowed  from  a bank  at  4 per  cent 
interest,  to  be  paid  ofl  in  sixteen  years,  at  the  rate  of  $540  per  year.  It 
had  been  running  only  a few  years,  but  had  so  far  been  entirely  suc- 
cessful. The  patrons  were  paid  the  maximum  quotation  per  pound  of 
butter  for  28  pounds  of  milk,  28  pounds  being  the  standard  assumed  as 
necessary  to  make  a pound  of  butter.  It  is,  however,  only  in  a few 
instances  that  it  requires  that  much  milk.  The  superintendent  was 
paid  a certain  iier  cent  of  the  profits,  as  is  usually  the  case,  and  he  hired 
his  help,  which  consisted  of  two  men  and  two  women.  During  the  past 
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year  the  surplus,  after  i>ayiug-  the  patrons  at  the  rate  stated  above  for 
milk  delivered,  was  sufficieut  not  only  to  pay  all  running  expenses, 
but  to  pay  the  intei'est,  the  $540  falling  due  on  the  capital  invested, 
and  still  give  each  patron  a dividend  of  about  17  cents  for  each  100 
pounds  of  milk  delivered.  The  superintendent  informed  me  that  he, 
at  that  time  of  year,  only  used  '.’5  pounds  of  milk  to  a pound  of  butter, 
and  that  in  summer  he  used  29.5  pounds.  They  received,  at  that  time, 
milk  from  about  1,100  cows  daily,  from  which  they  made  on  an  average 
350  pounds  of  butter  per  day.  The  arrangement  of  the  building  was 
the  same  in  pattern  as  the  one  already  described,  with  only  slight  differ- 
ences. Near  the  center  of  the  building  was  an  arched  gateway  for  the 
wagons  to  drive  through,  and  on  one  side  of  this  was  the  creamery  and 
on  the  other  the  rooms  for  the  superintendent  and  his  help.  The 
delivery  and  weight  platform  was  raised  to  the  height  of  a wagon  box, 
but  the  other  portions  of  the  building  were  on  a level  with  the  ground. 
There  was  first  a large  room,  in  which  the  machinery  was  i^laced. 
Beyond  this  was  a butter  room,  where  the  butter  was  worked  and 
packed.  Next  to  this  a storage  room,  which  stood  in  immediate  con- 
nection with  the  ice  house.  The  engine  was  placed  in  a small  L ” 
projecting  from  the  main  building.  The  creamery  was  ecpiipped  with 
an  eight  horse-power  engine,  three  separators,  and  two  churns,  with  the 
necessary  smaller  utensils,  water  tanks,  etc.  The  skim  milk  and  butter- 
milk were  taken  back  by  the  patrons  who  paid  three-fourths  of  an  ore 
per  pound. 

RINGE  COOPERATIVE  CREAMERY. 

On  the  island  of  Funen  I visited  a representative  cooperative  dairy 
in  the  village  of  Binge,  where  Superintendent  L.  Easmussen  kindly 
gave  me  the  following  details  in  regard  to  the  business:  The  building 
was  of  brick,  with  cement  floors  and  excellent  drainage  arrangements. 
The  association  was  organized  five  years  ago,  and  then  represented  500 
cows.  Each  member  paid  $2.70  per  cow  entered  by  him,  which  made 
a total  capital  of  $1,350.  The  cost  of  the  plant  was  $6,588.  The  bal- 
ance of  $5,292  was  borrowed  at  4 per  cent  interest,  with  notes  for 
$540  falling  due  each  year  until  all  was  paid.  Each  member  was  re- 
tponsible  for  the  debt  in  proportion  to  the  number  of  cows  entered.  At 
she  time  of  my  visit  there  were  214  members,  representing  700  cows.. 
They  were  paid,  as  in  other  cases,  the  maximum  price  of  a pound  of 
butter  for  28  pounds  of  milk.  The  organization  differed  from  those 
already  described  in  that  the  farmers  were  not  compelled  to  take  back 
the  skim  milk  and  buttermilk,  but  those  who  wanted  it  got  what  they, 
required  at  about  one-fourth  of  a cent  per  pound.  The  skim  milk  not 
sold  was  made  into  cheese  at  the  creamery.  They  received  at  the  time 
of  my  visit  about  10,000  pounds  of  milk  daily,  in  round  numbers.  The 
milk  was  raised  to  a teni])erature  of  86o  E.  by  running  through  a “ fore- 
warmer” before  it  ran  into  the  separator.  The  cream  was  cooled  witli 
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ice  wiiter  as  soou  as  separated,  and  about  noon  the  prei)ared  terinent 
was  added,  and  by  6 a.  ni.  the  following  day  it  was  ready  to  churn.  It 
was  churned  at  56°  F.,  and  butter  usually  came  in  thirty-five  minutes. 
The  superintendent  worked  the  butter  the  first  time  by  hand,  after 
whi(*h  it  was  laid  away  to  cool  for  two  hours;  it  was  then  worked 
on  the  butter- worker,  4 per  cent  of  salt  added,  and  immediately, 
packed  in  barrels  for  shipment.  It  was  kept  in  cold  storage  while  in 
the  creamery  and  sold  once  a week.  Mr.  Easmussen  prej)ared  his  own 
ferment  from  hand-skimmed  milk  in  exactly  the  same  manner  as  de- 
scribed for  the  Kildevseld  creamery.  The  skim  milk  was  sterilized  at 
1850  Y.  From  the  sterilizing  apparatus  it  ran  into  a large  vat,  from 
which  the  orders  from  the  farmers  were  filled,  and  what  remained  was 
made  into  skim-milk  cheese,  of  which  they  made  about  170  i^ounds 
daily.  It  required  16  pounds  of  milk  to  make  a pound  of  cheese. 

The  milk  was  warmed  and  the  rennet  added  in  the  manner  already 
described.  The  cheese  remained  in  the  press  for  twenty-four  hours. 
It  was  then  j)ut  in  strong  brine  for  twenty-four  hours  and  next  put  in 
the  cheese-room,  where  it  was  daily  wiped  and  turned  for  a month,  and 
when  the  rind  began  to  harden  it  was  washed  daily  with  brine.  Their 
cheese  sold,  wholesale,  for  4J  cents  per  pound  avoirdupois.  Patrons  of 
the  creamery  had  the  privilege  of  buying  cheese  and  butter  at  a trifle 
lower  price  than  that  asked  in  the  market.  The  establishment  was 
equipped  with  a seven  horse-power  boiler,  a five  horse  power  engine,  a 
DeLaval  “Alpha  ’’  separator,  with  the  necessary  line  of  tanks,  cream 
barrels,  buckets,  etc.,  and  also  a line  of  cheese-making  utensils.  The 
superintendent  in  this  creamery  received  about  $272  per  year  as  salary, 
with  house,  fuel,  light,  and  dairy  products,  and  25  per  cent  of  the  receipts 
for  butter  above  the  top  quotation  by  the  exchange  in  Copenhagen. 
Out  of  this  he  paid  and  boarded  his  help,  of  which  there  were  four  per- 
sons: first,  a chief  dairywoman  who  got  $67.50  per  year  and  board; 
second,  a young  man  who  got  $59.40  a year  and  board ; third,  a young 
man  who  got  $33.75  per  year  and  board,  and,  lastly,  a dairy  pupil,  a 
young  woman,  who  got  $16.20  per  year  and  board. 

SNODE  AND  STOELSE  COOPERATIVE  CREAMERY. 

The  superintendent  of  this  creamery,  Mr.  P.  Andersen,  kindly  fur- 
nished me  with  the  following  information : Eight  thousand  one  hundred 
dollars  was  invested  in  the  plant.  Of  this  sum  the  building  site 
cost  $378,  the  building  $2,970,  machinery  $2,970,  and  furniture 
and  all  other  dairy  utensils,  with  some  other  further  improvements, 
some  $1,782.  All  of  this  was  borrowed  money,  on  which  interest 
was  paid  at  the  rate  of  4 per  cent  per  annum.  Five  thousand  four 
hundred  dollars  were  to  be  paid  back  in  ten  years,  at  the  rate  of  $540 
a year,  and  the  remainder  was  to  stand  indefinitely.  The  association 
contained  only  123  members,  who  had  entered  650  cows.  At  that  time 
8538— No.  5 8 
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the  receipt  of  milk  amounted  to  only  0,000  pounds  daily,  but  in  sum- 
mer time  this  was  more  than  donbled.  From  tliis  was  made  an  average 
of  210  pounds  of  butter  daily,  which  in  summer  arose  to  550  pounds. 
The  members  were  paid,  as  in  other  places,  the  highest  price  per  pound 
of  butter  for  28  pounds  of  milk ; but  they  possessed  a good  class  of  cows, 
and  it  required  only  20.6  pounds  of  milk  to  make  a pound  of  butter. 
Ijord’s  control  apparatus  was  used  to  test  the  milk,  and  all  the  milk 
was  tested  at  least  twice  a week.  It  was  not  compulsory  on  the  mem- 
bers to  take  back  the  skim  milk  and  buttermilk,  but  it  was  sold  to 
those  who  wanted  it  at  about  one-fourth  of  a cent  per  pound  for 
buttermilk  and  one-third  of  a cent  per  i)ound  for  skim  milk.  All  the 
skim  milk  not  disposed  of  in  this  manner  was  made  into  cheese.  That 
little  creamery  produced  annually  121,000  pounds  of  cheese,  or  at  an 
average  rate  of  about  330  pounds  daily.  The  cream  was  not  sterilized 
because  it  was  not  found  necessary.  The  strictest  precautions  to 
maintain  absolute  cleanliness  were  taken  at  every  step,  and  they 
never  had  any  cause  to  sterilize  the  cream.  In  winter  the  churning 
temperature  was  at  about  OO^F.;  in  summer  it  was  somewhat  lower. 
The  churn  was  of  the  usual  pattern,  the  dasher  making  150  revolutions 
per  minute.  When  granules  began  to  show  in  the  churn  it  was  washed 
down  with  a few  quarts  of  water  of  the  same  temperature  as  the 
cream.  The  butter  was  worked  as  soon  as  taken  out  of  the  churn  for 
the  removal  of  the  buttermilk,  and  4 per  cent  of  salt  added  at  once. 
One  hour  later  it  received  a second  working.  It  was  then  placed  in  a 
cooling-box,  and  in  winter  a third  working  was  given  it  in  two  hours 
from  the  last,  but  in  summer  it  remained  in  the  cooler  until  the  next 
morning,  when  it  received  the  final  working  and  was  packed.  Super- 
intendent Andersen  did  not  find  it  necessary  to  use  any  butter  color. 
In  fact,  there  are  many  places  where  none  is  used,  and  only  little  is 
added  where  color  is  used  at  all. 

There  being  so  much  cheese  manufactured,  I obtained  details  in  regard 
to  the  method  followed.  The  skim  milk  was  warmed  to  85®  F.  and  14 
per  cent  buttermilk  was  added  and  stirred  violently  and  rennet  added. 
It  then  stood  for  thirty  minutes,  when  the  curd  was  cut  and  stirred 
slowly,  and  at  the  same  time  the  temperature  was  raised  to  90°  F.  by 
injecting  steam  under  the  vat.  When  the  whey  was  clear  it  was  drawn 
off’,  and  three-tenths  of  a pound  of  salt  was  added  to  the  curd  for  every  100 
pounds  of  milk,  and  worked  in  by  hand.  It  was  next  put  in  the  cheese 
cups  and  a light  luessure  applied.  At  the  end  of  an  hour  it  was  taken 
out  and  turned  and  replaced  under  tlie  press.  Ten  hours  later  it  was 
turned  again,  and  the  followingmoriungitwas  taken  outand  put  in  brine, 
wfiere  it  remained  for  twenty-four  hours.  From  the  brine  it  was  })ut 
into  the  cheese  room,  which  was  so  arranged  that  it  could  be  heated  at 
pleasure  by  the  waste  steam  from  the  engine.  It  was  first  placed  near 
the  steam  pipes  where  there  was  a temperature  of  about  77^  F.  in  win- 
ter; here  it  remained  four  days,  being  daily  turned  and  wii)ed.  After 
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that  it  was  gradually  moved  into  a cooler  temperature,  remaining,  how- 
ever, in  the  cheese  room  for  three  months.  If  stored  after  that  it  was 
kept  at  a temperature  of  55®  F.  The  price  received  varied  consider- 
ably with  the  market,  the  maximum  being  about  cents  per  pound 
avoirdupois.  The  whey  was  sold  to  farmers  at  about  one-twelfth  of  a 
cent  per  pound. 

NONNEBJERa  F^LLES  CREAMERY. 

This  creamery  is,  in  several  respects,  the  most  interesting  commer- 
cial creamery  I visited.  It  is  located  at  the  city  of  Skanderborg,  and 
is  owned  and  operated  by  a noted  bacteriologist,  Mr.  E.  A.  Quist,  who, 
in  his  laboratory  connected  with  the  creamery,  prepares  the  pure  cul- 
tures which  I have  already  had  occasion  to  mention.  By  the  courtesy  of 
Mr.  Quist  I was  permitted  to  look  into  the  details  of  his  business.  The 
plant  consisted  of  a large  and  very  substantial  brick  building  (Fig.  28), 
the  cost  of  which  is  immaterial,  since  it  also  contained  a laboratory 
and  other  compartments  not  essential  to  a creamery.  Mr.  Quist 
bought  the  milk  from  about  1,500  cows,  but  at  the  time  of  my  visit 


Fig.  28. — Projectiou  of  one  side  of  Quist’s  creamery  building. 


the  supply  amounted  to  only  10,000  pounds  daily.  He  had  built  and 
equipped  this  creamery  chiefly  to  aflbrd  him  opportunities  for  testing 
his  pure  cultures,  and  as  he  was  compelled  to  pay  a high  price  for 
the  milk  the  profit  was  not  great.  However,  the  equipment  of  the 
creamery  and  the  management  of  the  product  reached  the  highest 
point  of  modern  skill  attainable  under  the  conditions  there  presented. 

The  sweet  milk  was  sterilized  as  soon  as  received,  at  a temperature  of 
167°  F.  It  ran  directly  from  the  sterilizing  apparatus  into  the  separa- 
tors. Mr.  Quist  had  tested  the  eftect  of  separating  at  different  tem- 
peratures, and  he  found  that  the  milk  was  skimmed  cleaner  when  run 
through  the  separator  at  about  167^  F.  than  it  was  when  separated  at 
any  lower  temx)eral!Tire.  He  would  under  no  circumstances  separate  at 
a lower  temperature  than  95°  F.  He  found  that  at  167®  F.  there 
remained  fifteen  one-hundredths  of  1 per  cent  of  fat  in  the  milk ; at  95® 
F.  there  remained  nineteen  one- hundredths  of  1 per  cent,  but  at  77°  F. 
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analysis  showed  that  there  remained  twenty-two  one-hundredths  of  1 
per  cent  of  fat  in  theinilk  j and  he  maintained  that,  aside  from  the  fact 
that  the  milk  was  sterilized,  it  was  economy  to  raise  it  to  that  temper- 
ature in  order  to  skim  it  cleaner.  He  used  two  Burmeister  & Waine 
separators,  as  he  maintained  that  they  had  advantages  over  others. 
They  can  raise  the  skim  milk  and  cream  to  a height  of  8 feet  through 
pipes  which  can  he  directed  to  any  part  of  the  creamery,  and  much 
work  in  handling  milk  and  cream  is  thus  saved.  Again,  the  latest  pat- 
tern of  this  separator,  which  I saw  in  use  there,  was  provided  with  a 
lid  which  could  be  closed  perfectly  air-tight.  There  is,  however,  a suc- 
tion of  air  into  the  bowl  when  the  machine  is  running  j this  air  was  ad- 
mitted through  a tube  filled  with  sterilized  cotton,  which  thus,  as  it  were, 
strained  the  air  before  it  came  into  contact  with  the  milk  and  cream. 
Both  milk  and  cream  were  run  from  the  separators  directly  to  coolers. 
In  this  case  Smith’s  round  cooler  was  used,  which  lowered  the  tempera 
ture  to  4GO  F.  These  coolers  were  provided  with  a cap,  or  sort  of  lid 
made  of  tin,  which  fitted  closely,  and  was  designed  to  exclude  the  air 
as  much  as  possible  while  the  cream  was  trickling  slowly  down  the 
sides.  The  notion  that  the  coolers  served  any  good  purpose  by  aerating 
the  milk  is  a mistaken  one.  It  would  be  much  better  if  the  air  were 
excluded,  as  the  milk  or  cream  becomes  impregnated  with  bacteria  from 
the  air  when  thus  exposed  in  a thin  sheet  over  the  sides  of  the  cooler. 
The  sole  object  in  cooling  the  milk  is  to  thus  reduce  the  temperature 
so  that  the  bacteria  will  cease  to  grow,  and  not,  as  is  sometimes  advo- 
cated, to  expose  the  milk  to  the  air,  which  has  no  effect  on  the  cream- 
ing quality  of  the  milk.  When  all  the  milk  for  the  day  had  been  sei>a- 
rated  Mr.  Quist  warmed  a i^ortion  of  the  cream  to  16()o  F.,  and  this 
was  mixed  with  the  bulk  of  the  cream  in  order  to  raise  it  all  to  a tem- 
perature of  68°  F.,  and  at  this  temperature  he  added  12  per  cent 
of  his  pure  culture.  Cream  thus  prepared  stood  from  1 p.  m.  till  7 :30 
a.  m.  the  next  day,  when  it  was  ready  to  churn.  The  pure  culture 
was  used  every  day  if  the  milk  was  not  sterilized,  as  was  some- 
times the  case;  but  when  the  milk  was  sterilized  daily  he  used  pure 
culture  only  once  a week  and  buttermilk  the  rest  of  the  time. 
When  the  milk  was  sterilized  it  was  found  that  the  cream  required 
nearly  twice  the  amount  of  pure  culture  in  order  to  cause  the  proper- 
degree  of  fermentation  in  the  desired  time  than  was  needed  when  not 
sterilized.  Sterilized  cream,  on  the  other  hand,  did  not  require  such 
close  watching.  If  kept  at  a given  temperature  it  would  always 
attain  a given  degree  of  acidity  in  the  allotted  time,  and  the  sour- 
ing could  also  be  permitted  to  go  further  without  injurious  efi’ects. 

The  churns  were  of  the  usual  pattern  of  the  country.  The  churidng 
temperature  varied  with  the  season.  At  the  time  of  my  visit  it  was 
570  Y.j  but  in  summer  it  frequently  went  as  low  as  fi2o  F.  The  butter 
was  dipped  out  of  the  churn  with  a sieve,  placed  on  the  butter- woi-ker, 
the  buttermilk  pressed  out,  and  immediately  afterward  it  was  wiMghed 
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and  .-)  per  cent  of  salt  added,  thus  giving  it  two  workings  at  once. 
The  third  working  took  place  three  or  four  hours  later  in  the  winter, 
the  butter  being  kept  in  a cooling  box  in  the  meantime^  but  in  the 
summer  it  was  not  worked  the  last  time  until  the  next  morning,  being 
kept  in  the  cooler  all  the  time.  Immediately  after  the  last  working  it 
wtis  packed  in  barrels  of  the  usual  size  and  i:>laced  in  the  storeroom  to 
await  shipment.  Mr.  Quist  was  particular  to  stop  the  churn  at  the 
right  moment,  not  only  for  the  sake  of  the  consistency  of  the  butter, 
but  he  maintained  that  if  it  was  churned  too  long,  or  churned  at  too 
warm  a temperature,  the  butter  would  contain  a greater  per  cent  of 
water  than  otherwise,  and  this  affected  its  quality.  The  skim  milk 
from  this  creamery  was,  for  the  most  part,  jsold  to  people  in  the  city, 
and  that  not  disposed  of  in  this  manner  was  fed  to  swine. 

I note  the  following  points  in  regard  to  this  creamery:  (1)  It  was  a 
solid  brick  structure  which  might  last  for  centuries  5 (2)  the  ventilation 
was  perfect;  air  could  be  admitted  from  all  sides  and  the  warm  air 
could  be  let  out  by  means  of  the  ventilator  in  the  roof;  (3)  it  was 
constructed  on  the  ^‘gravity”  plan;  milk  and  cream  could  run  directly 
to  any  desired  place  without  having  to  be  transported  in  buckets,  thus 
saving  a large  amount  of  labor;  (4)  the  floors  were  of  natural  Trinidad 
asphalt,  and  aside  from  being  durable  they  could  be  kept  scrupulously 
clean,  and  the  drainage  arrangements  were  perfect.  I could  not  help 
comparing  this  to  the  wooden  floors  in  our  American  creameries  full  of 
cracks  and  crevices,  in  which  bacteria  breed  to  perfection  and  through 
which  not  unfrequently  bad  odors  arise  from  the  water-soaked  ground 
below. 

The  machinery  and  utensils  had  cost  the  owner  the  sum  of  $3,240. 
I enumerate  the  following ; 

(1)  An  eight  horse-power  boiler. 

(2)  A six  horse-power  engine. 

(3)  Two  & W”  separators,  each  with  a capacity  of  2,800  Danish  pounds  per 
hour. 

(4)  A receiving  weight,  on  which  rested  a balanced  weighing  can,  with  a capacity 
of  several  hundred  pounds.  When  the  desired  amount  of  milk  had  been  weighed  a 
light  touch  tilted  this  can  so  that  the  milk  was  discharged  into — 

(5)  The  receiving  tank.  A large,  square  cau  of  heavy  tin. 

(6)  A forewarmer”  or  sterilizing  apparatus,  where  the  milk  was  heated  to  the 
desired  temperature. 

(7)  The  separators,  which  raise  the  cream  through  brass  pipes  to  a little  tin  pan 
suspended  from  above,  from  which  it  runs  through — 

(8)  Smithes  cooler,  which,  in  turn  discharges  into  barrels. 

(9)  The  skim  milk  is  in  like  manner  raised  to  a small  tank  above,  directly  from  the 
separators,  from  which  it  runs  to  the  delivery  tank  or  through  the  sterilizer,  as  may 
be  desired. 

(10)  A pump  forced  the  water  used  in  the  coolers  in  a circle  from  a reservoir,  filled 
with  ice  above  the  cooler,  through  the  cooler  and  back  again  to  the  reservoir.  This 
arrangement  made  it  possible  to  save  a good  deal  of  ice,  since  the  same  ice  water 
was  used  over  and  over  again. 

(11)  The  same  pump  was  also  used  to  convey  buttermilk  from  the  churns  through 
a hose  to  a tank  in  the  delivery  room,  where  it  was  weighed  out  to  customers. 
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(12)  Two  Smith’s  coolers,  which  have  been  described  elsewhere. 

(13)  Tw'o  cream  barrels,  double,  a tin  can  being  fitted  in  an  oaken  casing. 

(14)  Two  churns,  also  of  oak  wood. 

(15)  A large  revolving  butter-worker,  of  the  American  pattern,  but  which  was 
highest  in  the  center,  so  that  the  fluid  as  it  was  pressed  out  ran  to  the  circumference. 

(16j  An  oak-wood  butter  trough,  serving  more  especially  as  a table. 

(17)  Two  butter-coolers,  of  the  pattern  described  and  illustrated  under  Dairy  Im- 
plements. 


(18)  A butter  weight,  on  which  the  butter  is  weighed  after  the  first  working,  in 
order  to  ascertain  the  required  amount  of  salt. 

(19)  In  a separate  room  cement  basins  for  ice  water  in  which  to  cool  milk  when 
this  is  desirable. 

(20)  A large  cheese  vat  witli  copper  bottom. 

(21)  Cheese  presses. 

(22)  In  wash  room  a hot-water  tank,  from  which  the  necessary  amount  of  hot  water 
could  be  had  at  all  times,  when  the  engine  was  running. 

(23)  In  the  same  place  a steam  jet,  with  arrangement  for  sterilizing  all  milk  cans 
and  other  utensils. 

I give  herewith  further  illustrations  of  Mr.  Quist’s  creamery.  Fig. 
29  shows  a vertical  section,  from  end  to  end,  of  the  creamery.  A is  the 


Fig.  30 Plan  of  Quist’s  creamery  building. 


raised  iilatform  on  which  the  milk  is  received  and  weiglied  and  from 
which  it  runs  down  to  the  separator,  B is  the  churning  room,  and  C the 
room  in  whicli  tlie  butter  is  worked.  The  ventilator  over  the  work  room 
is  a noticeable  feature.  This  ventilator  could  be  closed  or  oiiened  at 
pleasure.  Fig.  30  is  the  jilaii  of  the  building.  A is  the  coal  room,  B 
the  boiler  room,  C the  cheese  room.  This  room  could  be  warmed  by 
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steam  from  the  boiler.  E the  engine  room,  D the  ])latforni  on  wliich 
were  the  milk  vats,  F the  separating  room  below  this  platform,  0 the 
wash  room,  II  the  churning  room,  I office,  J the  room  in  which  the 
butter  was  worked  and  cooled,  K hall,  and  LL  laboratories.  There 
were  rooms  above  the  laboratories  for  the  accommodation  of  the  help. 

To  these  descriptions  I could  add  much  more  material  of  the  same 
nature,  but  I trust  that  the  methods  described  in  the  foregoing  cases 
will  enable  creamery  and  dairy  men  to  get  a reasonably  clear  idea  of 
the  practice  in  the  Danish  dairies. 

DAIRY  BACTERIOLOGY. 

It  is  only  between  two  and  three  years  since  the  use  of  pure  cultures 
of  bacteria  were  introduced  into  the  creameries  of  Denmark,  as  a means 
of  improving  the  butter,  but  the  results  have  been  so  uniformly  suc- 
cessful that  they  are  now  used  in  all  dairies  whenever  there  is  neces- 
sity for  them.  The  honor  of  the  introduction  of  this  improvement  in 
creamery  methods  does  not  belong  to  any  one  man,  though,  per- 
haps Prof.  Y.  Storch,  director  of  the  experimental  laboratory  at  Copen- 
hagen, deserves  the  ^Hion’s  share of  the  credit.  He  has  been  at  work 
on  the  problem  for  some  six  or  eight  years,  and  from  time  to  time  has 
published  the  results  of  his  researches.  Other  bacteriologists  took  up 
the  same  line  of  work,  and  the  result  was  that  pure  cultures  of  the 
beneficial  bacteria  were  put  upon  the  market  by  the  three  different 
laboratories  at  about  the  same  time.  Prof.  Storch  had  already  then 
isolated  and  cultivated  several  forms  of  these  bacteria,  but  he  has  not 
put  any  of  them  on  the  market. 

As  the  several  investigators  worked  independently  of  each  other, 
each  can  be  credited  with  an  original  discovery,  especially  since  the 
bacteria  employed  are  not  the  same  in  all  cases.  From  the  investiga- 
tions by  Prof.  Storch,  Prof.  Fjord,  and  others,  it  soon  became  evident 
that  the  quality  of  the  butter  depended,  at  least  in  a large  degree,  on 
the  presence  or  absence  of  certain  minute  organisms.  It  was  found 
that  in  faulty  butter  certain  forms  were  present  which,  when  isolated 
and  cultivated,  produced  the  characteristics  which  were  objectionable. 
In  like  manner  it  was  found  that  in  high-class  butter  certain  other 
forms  were  present,  which  would,  in  like  manner,  produce  the  charac- 
teristic aroma  and  flavor  when  cultivated  by  themselves.  This  led  to 
the  natural  recognition  of  two  general  classes  of  bacteria,  one  of  which 
was  injurious  to  the  interests  of  the  dairy,  and  the  other  one  beneficial. 
When  this  fact  had  been  settled,  the  practical  question  before  the  inves- 
tigators was  how  it  would  be  possible  to  repress  one  class  and  encour- 
age the  other.  Prof.  Fjord  had,  in  the  meantime,  perfected  his  pas- 
teurizing apparatus,  which  has  been  figured  and  described  elsewhere. 
This  was  invented  chiefly  with  a view  to  improve  the  keeping  qualities 
of  skim  milk  so  that  it  might  reach  the  patrons  and  other  con- 
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suuiers  in  a fresh  and  sweet  condition.  This  was  accompli slied  by 
heating  it  to  a temperature  of  upwards  of  150°  F.  It  was  found  that 
this  temperature  destroyed  enough  of  the  bacteria  which  caused  the 
milk  to  change  to  make  it  possible  to  keep  it  sweet  for  from  twelve  to 
twenty-four  hours  longer  than  when  it  is  not  thus  heated.  The  next 
step  was  to  -apply  the  same  treatment  to  the  cream,  or  to  the  sweet 
milk  before  it  was  separated,  with  the  same  results.  Heated  to  a tem- 
perature of  between  150°  and  160°  F.,  or  upwards,  it  was  found  that 
the  most  active  forms  of  the  bacteria  were  killed,  and  that  by  again 
cooling  the  cream  to  about  75^  or80°  F.,  at  which  bacterial  life  becomes 
active,  the  cream  could  be  inoculated  by  any  desirable  form  of  bac- 
teria if  these  could  be  obtained  from  pure  cultures,  and  that  the  forms 
with  which  the  cream  was  thus  impregnated,  meeting  with  no  opposi- 
tion from  other  lorms,  would  develop  rapidly  in  enormous  numbers  and 
give  their  peculiar  characteristics  to  the  butter.  This  is  exactly  what 
is  now  done  in  practice.  The  cream  is  not  always  pasteurized  because, 
if  there  are  no  injurious  bacteria  present,  at  least  in  such  numbers  as 
to  cause  a deterioration  of  the  product,  there  is  no  necessity  for  attempt- 
ing to  kill  them,  and  the  addition  in  sufficient  quantity  of  a pure  cul- 
ture would  at  once  give  the  latter  the  upper  hand,  and  their  peculiari- 
ties would  become  prominent.  A rather  more  thorough  sterilization 
would  be  effected  if  the  milk  were  raised  to  the  boiling  point;  but  a 
temperature  of  much  over  160°  F.  gives  the  characteristic  boiled  taste 
to  both  milk  and  cream,  which  is  objectionable  and  must  be  avoided. 
It  is  found  in  practice  that  this  temperature  destroys  nearly  all  the 
organisms  in  active  growth.  The  spores  will  survive  this  temperature, 
but  it  takes  them  longer  to  develop  and  by  the  time  they  become  ready 
the  pure  culture  has  the  mastery. 

As  a higher  degree  of  heat  than  that  required  for  their  normal 
development  is  destructive  to  the  bacteria,  so  in  like  manner  a reduc- 
tion of  the  temperature  retards  their  growth.  It  does  not  destroy 
them,  if  not  below  the  freezing  point,  but  it  stops  their  development 
and  renders  them  inactive.  It  is  for  this  reason  that  pains  should  always 
be  taken  to  reduce  the  temperature  of  the  milk,  by  means  of  ice  water, 
to  a point  as  near  the  freezing  point  as  practicable.  Heat  and  cold, 
relatively  speaking,  are  therefore  effective  means  in  controlling  bacterial 
life  in  the  creamery. 

There  were  at  the  time  of  my  visit  three  laboratories  in  which  pure 
cultures  were  propagated  and  sold  to  the  dairies.  One  of  these  was  the 
laboratory  of  Christian  Hansen,  thefamous  butter  color  and  rennetmanu- 
facturer,  whose  products  are  well  known  in  this  country.  Another  was 
a firm  of  chemists  named  Blauenfeldt  & Tvede.  Both  of  these  labora- 
tories were  in  Copenhagen.  A third  laboratory  belonged  to  Mr.  E.  A. 
Quist,  of  8kanderborg,  whom  I have  already  had  occasion  to  mention  in 
the  description  of  his  creamery.  These  dealers  in  the  pure  cultures 
keep  their  methods  of  propagation  secret.  The  isolation  of  the  germs 
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can,  of  course,  be  accomplished  by  any  bacteriologist;  but  they  claim 
that  it  is  only  through  a long  series  of  experiments  that  they  have  hit 
upon  a composition  for  the  nutritive  fluid  in  which  to  grow  them  to  best 
advantage.  It  also  requires  certain  forms  of  ai)paratus  to  which  they 
may  lay  claim  as  inventors,  and  these  features  they  do  not  propose  to 
divulge,  as  it  would  probably  increase  competition  to  a point  beyond 
profitable  production.  Moreover,  T was  informed  that  each  form  of 
these  minute  organisms  had  to  be  treated  in  a manner  peculiar  to  itself, 
and  as  the  several  growers  did  not  deal  in  the  same  bacterial  forms, 
their  methods  of  treatment  in  the  laboratory  were  not  alike.  How  many 
forms  of  the  beneficial  bacteria  are  in  existence  is  at  present  unknown ; 
but  it  is  known  that  they  are  numerous.  A dozen  or  more  forms  have 
already  been  discovered.  Blauenfeldt  & Tvede  informed  me  that  their 
culture  contained  many  forms,  but  how  many  was  not  stated. 

Mr.  Quist,  on  the  other  hand,  uses  only  two  forms,  which  I had 
opportunity  to  study  through  the  microscope.  There  was  a decided 
difference  in  the  smell  and  taste  of  the  preparations  offered  by  the  two 
firms.  Blauenfeldt  & Tvede’s  cultures  had  a sharp,  sour  taste  and 
smell.  Mr.  Quist’s  cultures  were  less  acid  and  possessed  a peculiar 
nutty  aroma,  such  as  we  find  in  the  best  samples  of  butter.  I have  had 
opportunity  to  see  the  effect  of  Mr.  Quist’s  culture  in  this  country.  I 
bought  samples  of  him  which  he  shipped  to  the  Department  of  Agri- 
culture. A portion  of  these  samples  was  forwarded  to  me,  and  I tried 
them  in  the  Belle  Springs  creamery,  owned  by  Mr.  J.  E.  Nissley,  the 
president  of  the  Kansas  Dairymen’s  Association. 

The  cream  was  not  sterilized  before  the  cultures  were  added,  but 
they  had  a decided  influence  on  the  butter.  Both  Mr.  Kissley  and  his 
butter-maker  pronounced  the  quality  superior  to  any  they  had  made 
formerly,  and  they  at  once  became  converts  to  the  process.  I forwarded 
samples  of  the  pure  cultures  to  Prof.  H.  C.  Wallace,  who  has  charge  of 
the  dairying  in  the  Iowa  State  Agricultural  College,  but  I have  at  this 
writing  not  heard  with  what  results  they  were  used.  In  Denmark, 
where  the  cultures  will  be  in  transit  at  most  only  a couple  of  days 
before  they  reach  their  destination  on  the  dairy  farms,  they  are  put  up 
in  a preparation  of  skim  milk;  but  in  shipping  to  this  country,  where 
they  may  be  in  transit  for  many  weeks,  they  must  be  specially  prepared 
in  order  to  retain  their  activity  the  necessary  length  of  time.  The 
samples  shij)ped  by  Mr.  Quist  were  sent  in  three  mediums;  one  a prepa- 
raticn  of  milk  sugar ; another  in  sterilized  cotton,  and  the  third  in  a 
nutritive  fluid  of  his  own  invention.  At  the  Belle  Springs  creamery 
we  used  only  the  first  and  the  last  of  these.  Although  they  had  been 
in  transit  from  the  10th  of  March  until  the  5th  of  June,  they  appeared 
to  be  perfectly  fresh  and  ready  for  business.  The  cotton  imeparation  I 
did  not  try.  Should  any  of  our  creamery  men  decide  to  try  Mr.  Quist’s 
cultures,  they  can  be  had  without  fear  of  deterioration  on  the  journey. 
It  is,  however,  to  be  supposed  that  our  bacteriologists  will  soon  take 
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this  matter  in  hand  and  give  us  pure  cultures  within  easy  reach  of  the 
creameries  in  this  country.  The  American  branch  of  Christian  Han- 
sen’s laboratory  i)repares  and  sells  the  pure  cultures,  which  had  their 
origin  in  his  laboratory  at  Copenhagen. 

CONSTRUCTION  OF  ICE  HOUSES. 

Ice  being  used  so  largely  in  the  Danish  dairies,  they  have  given  con- 
siderable attention  to  the  construction  of  ice  houses.  Formerly  it  was 
customary  to  store  the  ice  in  a pit  in  the  ground,  this  pit  being  dug  on 
a hill  or  rising  ground,  so  that  a drain  could  be  laid  from  the  bottom  of 
it  to  carry  the  water  off  readily.  These  pits  were  walled  up  with  brick 
or  granite  and  covered  with  thatch.  But  it  was  found  that  this  con- 
struction was  neither  convenient»nor  economical,  and  it  has  long  since 
been  abandoned.  Their  ice  houses  are  now  constructed  above  ground, 
and,  whenever  practicable,  in  direct  connection  with  the  creamery. 
Although  ice  is  not  a scarce  article  in  that  country,  it  has  been  found 
more  economical  to  build  a substantial  ice  house  with  double  walls 


Fig.  31.— Grround  plan  and  section  of  ice  house. 

than  to  put  the  ice  in  a flimsy  structure  with  thin  walls,  through  which 
the  changes  of  temperature  are  readily  felt. 

Fig.  31  shows  the  plan  and  section  of  an  ice  house  of  modern  con- 
struction, built  in  connection  with  a creamery.  Both  the  outside  and 
inside  walls  are,  in  this  case,  of  wood,  but  they  are  also  frequently  built 
of  brick.  The  plan  shows  that  the  outside  studding  is  boarded  up  on 
both  sides.  On  the  outside,  ordinary  ^veather-boarding  is  used,  but  on 
the  inside  it  should  be  made  as  tight  as  possible.  Inside  of  this  shell, 
and  2 feet  from  it  all  around,  is  another  set  of  studding  which  is  also 
boarded  up  on  both  sides,  the  boards  being  fitted  nicely  together. 
The  2-foot  space  between  these  two  walls  is  filled  with  some  non-heat- 
(ionducting  material,  chaffed  straw  or  hay  being  the  most  (iommon. 
Any  material  thus  used  will,  in  the  course  of  two  or  three  years,  have 
gathered  moisture  so  that  it  will  begin  to  mold,  or,  if  it  is  of  a nature 
which  prevents  its  molding,  it  will  nevertheless  be  moist,  and  in  tliis 
condition  it  has  partly  lost  its  non-conducting  proi)erties  and  it  ought 
to  be  renewed.  It  is  therefore  essential  to  have  small  doors  at  emi- 
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veiiieiit  places  in  the  outside  shell,  near  the  ground,  through  which  the 
packing  can  he  removed,  and  others  near  the  top  through  which  it  can 
he  renewed.  Tlie  space  is  large  enough  to  admit  a person  to  tramp  it 
together. 

The  ice  house  here  represented  opens  into  the  creamery  and,  in  this 
case,  no  special  anteroom  is  therefore  needed;  hut  if  the  entrance  is 
from  the  outside  an  anteroom  is  essential  in  order  that  the  warm  air 
may  he  excluded  from  the  ice  house  on  entering.  In  the  section  of 
this  ice  house  the  letters  H H represent  the  chaff  which  is  packed  in 
between  the  double  walls.  M M are  doors  through  which  the  ice 
house  is  to  be  filled  and  L L are  doors  used  for  the  renewal  of  the 
chaff.  The  letter  T represents  a layer  of  peat  on  which  the  ice  rests. 
It  will  he  noticed  that  the  layer  of  chaff  extends  over  the  ice  as  well 
as  up  the  sides  of  the  building.  The  ice  is  removed  through  the  shute 
t and  falls  into  the  box  JT,  from  which  it  is  removed  as  wanted  during 
the  day.  Entrance  to  this  ice  house  is  gained  at  F,  under  the  ceiling, 
where  there  also  is  a window  to  admit  some  light.  In  the  plan  the 
letters  L and  ilf  represent  the  openings,  the  same  as  in  the  section. 
K is  the  box  into  which  the  ice  is  thrown,  D I)  are  drains  which  carry 
off'  the  water  as  the  ice  melts  and  the  line  A B represents  the  point  at 
which  the  section  is  drawn. 

In  this  connection  it  is  interesting  to  note  an  experiment  carried  out 
by  Prof.  Fjord  to  ascertain  the  efficiency  of  the  substances  named  as 
packing  materials  to  be  used  between  the  Avails  of  ice  houses.  The 
results  are  based  upon  the  amount  of  water  obtained  from  melting  ice 
kept  in  an  ice  box,  placed  in  a warm  room,  and  the  double  walls  of 
which  were  successively  filled  with  the  materials  named.  Chaff'ed 
straw  is  taken  as  the  standard  and  represents  100.  The  figures  are  as 
follows : 


Chaffed  straw 

100 

Wheat  straw 

110 

Cotton 

do... 

79 

Peat  dust 

do . . . 

116 

Barley  hulls 

do. . . 

90 

Sawdust  

170 

Wheat  chaff 

do . . . 

92 

Peat 

260 

Oat  chaff 

do . . . 

94 

Sawdust 

260 

Dry  leaves 

96 

Earth 

560 

Rice  hulls 

do. . . 

101 

Sand 

do... 

630 

Buckwheat  hulls 

104 

The  proper  use  of  ice  in  storerooms  is  also  an  important  point.  In 
connection  with  the  experimental  laboratory  in  Copenhagen  is  an  exhi- 
bition building  for  dairy  products.  It  is  in  this  building  that  the 
frequent  competitive  exhibitions  of  butter  from  dairies  all  over  the 
country  are  held.  It  is  essential  that  the  butter  should  be  kept  at  a 
low  temperature,  and  to  this  end  Prof.  Fjord  constructed  an  ice  house 
in  coanection  with  it  which  is  so  arranged  that  the  air  which  enters  the 
storeroom  must  pass  over  the  ice  in  the  ice  house.  There  are  ventila- 
tors placed  near  the  bottom  of  the  wall  which  separates  the  ice  house 
from  the  storeroom,  and  the  cold  air  from  the  ice  house  flows  through 
these  into  the  storeroom.  The  principle  is  illustrated  in  Fig.  32,  the 
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arrows  showing  the  course  of  the  air  currents.  The  cold  air  comes  out 
from  the  ice  directly  under  the  butter  packages,  and  as  it  becomes 
warmer  it  rises  and  again  enters  the  ice  house,  or  large  ice  box,  as  the 
case  may  be,  at  the  top.  It  is  a principle  which  it  may  be  advantageous 
for  our  creameries  to  put  into  practice. 


u tl 


STATE  AID  TO  THE  DAIRY  INDUSTRY. 

As  I have  shown  in  the  early  portion  of  this  report,  dairying  is  the 
chief  industry  in  Denmark,  and  it  would  manifestly  be  to  the  interest 
of  the  state  to  aid  in  its  development  in  every  possible  way.  The  per- 
sons with  whom  I conversed  on  the  subject  were,  as  a rule,  of  the 
opinion  that  the  state  did  not  doits  full  duty  in  this  respect.  However, 
considering  that  it  is  a small  country,  under  heavy  expenses  in  main- 
taining the  Government,  and  with  but  limited  resources,  the  state  has 
given  no  inconsiderable  aid  in  this  direction.  It  does  not  expend  large 
sums  in  any  one  direction.  Its  i)olicy  is,  on  the  other  hand,  to  encour- 
age the  people  by  small  money  donations,  and,  by  furnishing  them 
expert  assistants,  to  solve  for  themselves  the  problems  as  they  appear. 
The  experimental  laboratory  at  Copenhagen  should  perhaps  be  named 
lirst.  It  is  maintained  wholly  by  the  state  in  the  interest  of  tlie  indus- 
tries among  which  dairying,  of  course,  takes  the  leading  position.  It 
was  in  the  capacity  of  director  of  this  laboratory  that  Prof.  Fjord  and 
his  many  able  assistants  made  the  long  series  of  experiments  and 
investigations  into  the  various  i)hases  of  the  dairy  industry  which 
have  been  so  fruitful  in  benehcial  results.  Yet  these  investigations 
were  made  without  any  great  cost  to  the  state.  As  a rule,  the  large 
farmers  throughout  the  country,  who  were  interested  in  the  rcisults, 
lent  their  herds  to  these  exi)eriments  with  unstinted  hand,  free  of 
charge.  Under  these  conditions  Prof.  Fjord  was  able  to  carry  on  ex- 
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perimeiits  at  several — frequently  at  as  many  as  half  a dozen — farms  at 
once,  lie  furnished  the  expert  assistants,  who  had  direct  cJiarge  ot 
the  experiments  and  supervised  the  work,  while  the  farmer,  who  owned 
the  x^lace  where  the  work  was  carried  oii,  as  a rule  paid  for  the  labor. 

The  Government  aids  indirectly  by  offering  premiums  for  the  best 
dairy  cattle  at  the  shows.  Such  premiums  are  not,  however,  restricted 
to  the  dairy  interest,  but  have  in  view  the.  improvement  of  domestic 
animals  of  all  kinds.  It  encourages  the  improvement  of  the  dairy 
breeds  by  aiding  the  bull  associations,^’  to  which  I have  already  had 
occasion  to  refer.  For  this  purpose  $13,500  are  at  present  divided 
yearly  among  the  associations  in  various  parts  of  the  country.  Thus, 
the  state  will  pay  one-third  of  the  cost  of  keeping  these  bulls,  within 
the  limits  of  the  sum  named,  provided  the  association  conforms  to 
specified  rules.  And,  in  order  to  be  entitled  to  this  aid  the  bull  must 
be  at  least  two  years  old,  he  must  not  be  put  to  more  than  100  cows, 
and  he  must  be  of  api)roved  quality  and  pure  breed. 

The  state  gives  direct  aid  to  a limited  number  of  young  men  and 
women  who  desire  to  become  experts  in  the  dairy  business.  They  will 
thus  be  sent  to  some  approved  agricultural  school  for  a time,  and  later 
to  some  practical  dairy  of  more  or  less  renown,  where  they  can  obtain 
the  necessary  information  and  experience.  Twenty-two  pupils  received 
state  aid  of  this  character  in  1892  at  a cost  of  only  about  $1,620. 

The  state  aids  indirectly  in  the  advancement  of  the  dairy  industry 
through  the  Eoyal  Agricultural  Society,  which  is  supported  in  part  by 
the  state.  This  society  has  been  of  untold  benefit  to  Danish  agri- 
culture. It  was  organized  in  1769,  and  has  ever  since  labored  by  the 
most  eftective  means  within  its  reach  to  imj^rove  agriculture  and  the 
condition  of  the  farmer.  Its  membership  has,  as  a rule,  at  all  times 
been  drawn  from  the  leading  men  of  the  country,  and  these  have  con- 
tributed freely  both  of  their  substance  and  work  to  further  the  object 
for  which  the  society  was  organized.  Their  most  effective  means  are, 
perhaps,  the  education  in  agriculture  of  promising  young  men  who,  in 
turn,  become  leaders  in  the  industry  and  influential  factors  in  its 
improvement.  This  has  been  the  main  line  of  work  for  many  years  and 
is  still  continued.  The  society  also  maintains  at  least  one  expert 
adviser  in  dairying,  whose  counsel  is  available  to  any  one  who  stands 
in  need  of  advice.  This  post  is  at  present  filled  by  Mr.  Bernhard 
Boggild,  who  is  not  only  a scientist  but  an  expert  in  all  dairy  matters 
and  an  authority  everywhere  recognized.  He  is  author  of  the  book  on 
dairying  I have  already  mentioned,  which  is,  perhaps,  the  best  work 
on  the  subject  in  print.  The  society  also  aids  in  the  improvement  of 
the  dairy  cattle  by  supplementing  the  Government  in  giving  prizes  at 
shows  and  in  aiding  in  the  purchase  of  good  bulls  to  be  used  by  the 
bull  associations.  It  aids  by  giving  publicity  to  all  useful  information 
in  the  form  of  pamphlets  and  reports,  which  otherwise  would  not  reach 
any  considerable  number  of  the  farmers.  The  Eoyal  Agricultural 


Society  of  Denmark  must  thus  be  consiclered  as  affording  important  aid 
to  the  dairy  industry,  in  which  work  it  is  assisted  and  encouraged  by 
the  state. 

The  state  aids  the  dairy 'by  maintaining  three  dairy  experts  as 
advisers  to  the  people.  Each  one  of  these  is  assigned  a definite  terri- 
tory. They  are  all  under  the  direction  of  the  minister  of  the  interior. 
In  all  there  are  nine  such  advisers  for  the  benefit  of  agriculture,  but 
three  of  them  have  their  work  confined  to  the  dairy.  These  gentlemen 
may  be  called  by  any  creamery  or  dairy  man  in  the  district  to  assist  in 
discovering  faults  in  the  butter,  to  give  their  advice  in  regard  to 
methods  of  treatment  of  the  cattle,  and  of  the  milk  and  butter,  and,  in 
short,  to  render  every  assistance  in  their  power  in  aiding  the  dairy 
industry.  For  this  service  the  adviser  is  paid  by  the  state;  but  the 
person  calling  him  pays  a certain  proportion  of  the  traveling  ex])enses 
and  maintains  him  with  board  and  lodging  while  at  his  place.  I can 
perhaps  give  no  better  idea  of  the  nature  of  this  work  than  by  quoting 
a portion  of  the  report  of  one  of  them  to  the  minister  of  the  interior 
for  the  year  1891.  This  report  is  by  Stats-Konsulent  (State  Adviser) 
J.  Mssen-Dall,  who  is  located  in  the  city  of  Fredericia,  and  whose 
activity  is  confined  to  a portion  of  the  southern  peninsula  and  several 
of  the  smaller  islands.  He  says: 

I have  during  the  time  covered  by  this  report  been  called  upon  to  give  assistance 
in  the  dairies  of  my  district  one  hundred  and  forty-five  times.  I have  given 
twenty-seven  lectures  on  dairy  matters.  I have,  by  invitation,  attended  eight  meet- 
ings of  the  farmers,  and  I have  acted  as  judge  of  dairy  exhibits  nineteen  times,  most 
of  the  exhibitions  being  held  at  the  experimental  laboratory.  I attended  an  exhibi- 
tion of  cheese  at  the  same  laboratory,  and  I attended  three  exhibitions  of  butter 
under  the  auspices  of  the  dairymen’s  association.  In  conjunction  with  Kousulen- 
terne  (advisers)  Boggild,  Segelcke,  and  Buhl — all  dairy  advisers — I have  visited 
three  dairies  on  Funen  to  witness  experiments  in  pasteurizing  milk  and  cream. 
Further,  I have,  with  pecuniary  assistance  from  the  Royal  Danish  Agricultural 
Society,  visited  a number  of  dairies  where  the  pasteurizing  of  cream  was  being 
introduced,  and  I also  made  investigatious  iu  the  neighborhood  of  Vejle.  Toward 
the  close  of  July,  1891,  I was  present  at  the  final  examination  of  the  pujiils  in  the 
Ribe  Dairy  School.  In  connection  with  the  exhibition  of  butter,  to  be  held  in  Gbte- 
borg  (Sweden),  1 visited  seven  dairies  iu  my  district  during  May  and  June.  I 
attended  the  exhibition  in  Gdteborg,  from  the  8d  to  the  9th  of  August.  Besides  all 
of  this  I have  answered  a large  number  of  questions  by  mail.  The  majority  of  my 
lectures  have  been  hehl  in  the  interest  of  coiiperative  creameries,  where  my  subjec 
has  been  The  Production  and  Treatment  of  the  Milk.  I lectured  once  before  the 
members  of  the  Fodder  Stuff  Association,  and  once  at  an  exhibition  of  cheese  in 
Ringe. 

This  will  give  a fair  idea  of  the  nature  of  the  work  assigned  to  these 
advisers,  and  tlie  results  ]>rove  that  the  plan  is  thoroughly  practical. 
This  business  of  advising  in  dairy  matters  has  become  a profession  in 
Denmark.  Besides  the  four  official  advisers,  one  maintained  by  the 
agricultural  society  and  three  by  the  state,  very  many  of  the  dairy 
associations,  of  which  there  are  many  throughout  the  country,  main- 
tain advisers  of  their  own,  and  whenever  a fault  apix'ars  in  the  dairy 
or  creamery  which  tlie  man  in  charge  is  unable  to  remedy  nn  adviser 
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is  called  in  to  investigate  the  cause  and  remedy  the  fault,  just  as  a 
farmer  here  will  call  a veterinarian  when  his  horse  or  cow  gets  sick,  or 
a doctor  when  a member  of  his  family  gets  sick.  In  dairies  where 
hundreds  of  pounds  of  butter  are  made  daily  and  where  a deteriora- 
tion in  quality  is  sure  to  be  followed  by  a decrease  in  price,  it  is  of 
the  utmost  importance  to  remedy  a defect  as  soon  as  it  appears,  and 
this  is  the  business  of  the  adviser. 


MARKETS  FOR  DANISH  DAIRY  PRODUCTS. 

Statistics  published  by  the  Government  for  the  year  1891  show  that 
butter  was  exported  from  Denmark  to  the  following  countries  during 
that  year,  to  the  amounts  named : 


Danish 

pounds. 

1 

Pounds 

avoirdupois. 

Faroe  Islands 

17. 543 

19, 297 
16,  822 

Iceland 

15,  293 

Greenland 

13,  618 
1.  314 

14,  980 
1,  445 

Danish  Possessions  in  West  Indies 

Norway 

202, 730 
482, 950 
623 

223’,  003 
531, 245 
685 
223.  767 

Sweden 

Kussia 

To  Hamburg 

203, 425 
348, 350 
860,  474 

Lubeck 

383, 185 
946,  521 
11, 264 
97,  855,  418 

Slesvig-Holstein  and  Lauenburg 

To  the  rest  of  Germany 

10,  240 
88,  959,  471 
155,  953 
52,  726 

To  England 

Holland 

171,  548 
57,  998 

Belgium 

France 

1.211 

1,  332 

Portugal 

2;  803 
18,952 
94,526  1 

3,  083 
20,  847 
103,  978 

Spain 

Italy •. 

United  States 

5,500 
7,560  ! 

6,  050 
8,  316 

To  miscellaneous  places 

Total 

91,455,262 

100,  602.  784 

ENGLISH  IMPORTS  OF  DANISH  BUTTER.. 

England,  it  will  be  noticed,  is  the  only  country  which  consumes 
Danish  butter  in  any  considerable  quantity,  and  this  is  the  market 
which  they  cultivate  above  all  others.  I stopped  in  London  a few  days 
in  order  to  investigate  this  subject  on  the  spot,  and  spent  considerable 
time  among  the  importers  of  Danish  butter.  What  I learned  in  this 
regard  I stated  briefly  in  my  preliminary  report,  and  I can  not  do  better 
now  than  to  repeat  what  I then  said,  which  was  as  follows: 

All  the  testimony  I gathered  agrees  in  this,  that  the  Danish  butter  brings  the  top 
price  in  the  English  market  with  one  exception,  and  that  exception  is  made  in  favor 
of  the  comparatively  small  amount  of  fresh  unsalted  butter  shipped  to  London  from 
northern  France.  It  caters  to  the  taste  of  a small  but  select  class  of  consumers,  and 
it  reaches  their  tables  inside  of  twelve  hours  from  the  churn.  This  butter,  I was 
told,  brings  from  one  to  three  or  four  pence  more  per  pound  than  the  Danish  butter. 
I tasted  this  butter,  and  to  me  it  lacked  flavor  and  the  pleasant  briskness  peculiar 
to  a fine  grade  of  salted  butter,  hut  there  is  no  accounting  for  tastes.  There  is  a 
market  for  such  butter  in  London,  and  the  dairymen  from  northern  France  supply 
it.  The  Danes  have  tried  to  supply  it,  but  their  product  can  not  reach  England  in 
less  than  three  days,  and  this  length  of  time  was  fatal  to  the  rich,  creamy  flavor 
which  the  market  demanded,  and  the  attempt  was  given  up. 
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I found  also  that  the  Danish  butter  finds  its  best  market  in  the  manufacturing 
towns,  and  that  these  consume  relatively  much  more  of  it  than  the  capital.  This 
would  indicate  that  it  goes  especially  to  the  middle  class  and  well-to-do  artisans. 

I inquired  particularly  about  the  manner  of  shipment  and  whether  any  attempt 
was  made  to  keep  it  in  a uniform  temperature  during  transit,  and  I found  that  so 
far  the  temperature  had  not  been  controlled.  It  had  been  tried  and  proved  that 
nothing  was  gained  by  it.  The  conditions  are  such  that  it  must  be  handled  several 
times,  and  often  many  times,  between  the  dairy  and  its  destination.  It  must  be 
transferred  from  wagon  to  railway,  and  from  railway  to  boat,  several  times,  follow- 
ing the  route  of  transportation  from  island  to  island  to  the  port  of  shipment,  and 
during  these  transfers  it  is  often  exposed  for  hours  to  a burning  heat  or  chilling 
cold,  which  would  so  far  affect  it  that  no  attempt  to  equalize  the  temperature  where 
it  could  be  controlled  could  remedy  the  damage  it  might  already  have  received, 
while  it  stood  in  the  sun  on  the  wharf  or  railroad  station.  It  is  true  only  a very 
small  per  cent  is  injured  from  these  causes,  but  the  risk  still  exists.  Transportation 
which  shall  be  absolutely  safe  to  the  texture  and  flavor  of  the  Danish  butter  is  still 
an  unsolved  problem.  Nearly  all  Danish  butter  is  packed  and  shipped  to  England 
in  small  barrels,  of  which  there  are  two  sizes,  holding,  respectively,  56  and  112 
pounds.  This  sort  of  package  is  easily  handled  and  has  become  customary.  The 
Australian  and  New  Zealand  butter  is  usually  shipped  in  square  boxes,  holding  almost 
36  pounds.  The  French  butter  above  mentioned  is  done  up  in  2-pound  rolls  and  for- 
warded in  baskets  containing  usually  24  pounds.  To  my  surprise  I found  in  several 
of  the  warehouses  considerable  quantities  of  Russian  butter.  Russia  began  to  ship 
butter  to  England  five  or  six  years  ago,  and  the  amount  is  growing  year  by  year. 
It  is  put  up  in  barrels  in  imitation  of  the  Danish  butter. 

The  Danish  butter  maintains  its  high  standing  chiefly  through  its  uniformity.  I 
sampled  numerous  packages  from  various  parts  of  the  country  and  found  them  very 
nearly  all  alike.  It  is  all  first  class ; it  all  has  the  same  bright  straw  color,  and  the 
same  degree  of  saltness,  and  it  varies  but  very  slightly  in  aroma,  flavor,  and  texture. 
Mr.  Jacobsen  told  me  that  he  had  endeavored  to  secure  consignments  of  a cheaper 
grade  of  butter,  as  he  thought  he  had  a market  for  it,  but  word  came  back  that  it 
could  not  be  found  ; no  inferior  butter  was  offered  for  export.  This  uniformity  in 
quality  inspires  both  dealer  and  consumer  with  confidence.  They  know  they  can 
buy  the  Danish  butter  and  be  sure  of  getting  a good  article  without  necessitating 
their  tasting  it  before  they  purchase.  Not  so,  I was  told,  with  other  countries. 
While  they  might  forward  some  very  fine  butter,  it  was  never  safe  to  depend  upon  it. 

As  to  the  prices  which  wholesale  dealers  in  London  realize  on  Danish  butter,  they 
rule  low  from  an  American  point  of  view.  There  are  fluctuations,  of  course,  but  it 
sells  generally  from  lid  to  ISd  a pound,  the  latter  figure  being  considered  high. 

To  give  an  idea  of  the  growth  of  the  Danish  export  butter  to  England  in  recent 
years,  I quote  the  following  figures  from  the  ^‘Annual  statement  of  the  trade  of  the 
United  Kingdom,^’  which  I procured.  It  is  an  official  and  entirely  reliable  publica- 
tion : 


English  imports  of  butter  from  Denmark. 


1887 

1888 
1889 


*Cwts. 

. 487,536 
. 604,422 
. 677,398 


1890 

1891 

1892 


*Cwts. 

. 824,749 
. 876,211 
. 863,522 


Value  of  same  in  pounds  sterling. 


2,668,694  I 1890 
3,334,364  ' 1891 
3,742,860  ! 1892 


1887 

1888 
1889 


Cwts.  = 112  poiuids  avoirdupois. 


4,  422,  257 
4,  865,  842 
4,  848,  735 
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I can  not  comment  on  these  figures  now,  hut  they  speak  for  themselves.  At  the 
same  time  the  import  of  butter  from  the  following  countries  has  also  increased: 
Sweden,  Russia,  Belgium,  France,  United  States,  New  South  Wales,  New  Zealand, 
and  Canada.  The  greatest  increase  has  been  made  by  New  Zealand,  hut  still  the 
largest  import  therefrom  was  in  1891,  and  amounted  to  only  28,647  cwts.  The  imports 
of  butter  from  Norway,  Germany,  and  Holland  have  materially  decreased  in  this 
time. 


STATE  AID  TO  FOREIGN  MARKETS. 

To  aid  in  the  sale  of  Danish  agricultural  products  in  the  English 
market,  the  Government  detailed  an  official  in  1888  to  be  permanently 
located  in  England,  whose  duties  were  to  aid  by  all  means  in  his 
power  in  the  sale  of  the  Danish  dairy  products.  The  office  is  filled  by 
an  accomplished  scientist,  Mr.  H.  Eaber,  who  has,  according  to  the 
published  records,  done  most  excellent  work  in  the  line  of  his  appoint- 
ment. To  give  a more  complete  idea  of  the  nature  of  his  mission  I 
translate  the  following  instructions  to  him  from  the  minister  of  the 
interior,  as  published  in  a report  from  the  interior  department  for  the 
years  1889  and  1890,  entitled  Eeport  of  the  Landokonomiske  Kon- 
sulentvirksomhed : ” 

INSTRUCTIONS  TO  GOVERNMENT  AGENT  FABER. 

(1)  It  will  be  your  duty  to  support  the  good  name  and  sale  of  Danish  agricultural 
products,  and  particularly  the  dairy  products  on  the  English  markets,  by  all  the 
means  at  your  disposal ; and  in  so  far  as  you  find  these  means  unsatisfactory,  to 
make  propositions  for  new  and  effective  aids. 

(2)  You  must  direct  your  attention  to  the  conditions  governing  trade  and  trans- 
portation of  Danish  agricultural  products,  and  particularly  the  dairy  products,  both 
before  they  reach  the  English  market  and  after  they  arrive  there. 

(3)  It  will  be  your  duty  to  meet  and  correct  through  the  press,  and  chiefly 
through  the  English  press,  all  false  and  injurious  statements  concerning  the  Danish 
agriculture,  and  particularly  our  dairy  industry  and  its  products,  and  take  the  lead 
in  setting  a proper  valuation  on  these. 

(4)  Your  attention  must  be  directed  to  frauds,  both  in  and  outside  of  England, 
which  can  injure  the  good  name  of  Danish  butter — as,  for  example,  the  misuse  of 
Danish  names,  adulteration  of  Danisli  butter  with  oleomargarine,  and  the  like — and 
make  proposals  for  counteracting  such  frauds.  For  that  purpose  you  must  be  sup- 
plied with  the  necessary  apparatus,  chemical  and  microscopical,  to  enable  you  to  dis- 
cover such  adulterations. 

(5)  It  will  be  your  duty  to  keep  your  attention  directed  to  the  markets  and 
ascertain  if  other  and  profitable  markets  can  be  opened  for  our  agricultural  and 
particularly  our  dairy  products. 

(6)  When  occasion  demands  it,  and  at  least  once  a year,  you  must  report  through 
the  Royal  Danish  Agricultural  Society  on  the  English  market  for  our  agricultural 
and  especially  for  our  dairy  products,  with  such  observations  as  you  may  see  fit  to 
make  on  the  subject,  particularly  concerning  the  demands  of  the  consumers,  the 
faults  and  wants  in  our  products,  which  should  be  corrected,  and  concerning  such 
alterations  in  trade  methods  as  may  seem  desirable. 

(7)  It  will  be  your  duty,  as  far  as  possible,  to  answer  all  inquiries  directed  to  you, 
whether  from  Danish  institutions  or  from  men  in  private  fife  concerning  agriculture 
and  the  dairy.  In  like  manner  you  ought  to  answer  similar  inquiries  from  trades-. 
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men  and  consumers  of  Danish  agricultural  and  dairy  products  in  England,  in  so  far 
as  you  may  thereby  serve  Danish  interests. 

(8)  You  must  neither  directly  nor  indirectly  allow  yourself  to  become  financially 
interested  in  the  sale  of  Danish  agricultural  products  or  in  other  trade  affairs. 

In  compliance  with  the  above  instructions,  Mr.  Faber  took  hold  of 
his  work  with  a vim.  We  learn  from  reports  to  his  Government  that 
he  set  about  to  correct  false  impressions  concerning  Danish  dairying, 
through  the  j^ress,  exposed  dealers  who  pretended  to  sell  Danish  but- 
ter, but  in  reality  handled  inferior  articles  from  other  countries.  He 
even  goes  so  far  as  to  prosecute  under  English  law  those  whom  he  can 
prove  adulterate  Danish  butter  or  in  other  ways  injure  the  trade  in 
the  genuine  article.  Comments  are  unnecessary.  He  renders  signal 
service  to  the  country  in  his  appointed  field  of  labor,  and  doubtless  the 
increasing  demand  for  Danish  butter  in  England  is  due  largely  to  his 
efforts. 


RESTRICTIONS  ON  THE  SALE  OF  OLEOMARGARINE. 

In  Denmark,  as  in  the  United  States,  the  unrestricted  sale  of  oleo- 
margarine has  proved  to  be  injurious  to  the  agricultural  interests  and 
especially  to  the  dairy  interests.  To  prevent  this,  strict  laws  have  been 
enacted  which  regulate  the  manufacture  and  sale  of  this  article.  To 
quote  the  law,  or  even  the  chief  points  of  it  in  this  report,  would  per- 
haps be  improper  j but  I will  briefly  note  some  of  the  leading  features 
of  the  traffic  and  its  restrictions.  The  law  makes  a distinction  between 

margarine”  and  ‘^oleomargarine.”  It  appears  from  statistics  for  the 
year,  from  the  1st  of  April,  1891,  to  the  1st  of  March,  1892,  that  there 
were  in  all  sixteen  factories  where  “margarine”  was  made  and  one 
where  “oleomargarine”  was  made,  which  together  produced  13,339,984 
Danish  pounds,  for  the  period  covered,  and  that  there  were  in  all 
7,991  places  in  the  country  on  the  31st  of  March,  1892,  where  this  ma- 
terial was  sold.  This  included  both  retail  and  wholesale  houses. 
Among  the  chief  points  in  the  regulations  concerning  its  sale  are  to  be 
noted — 

(1)  The  oleomargarine  shall  be  colored  light  yellow.  And  as  a standard  of  com- 
parison color  tables  have  been  adopted  in  which  different  shades  are  numbered,  the 
law  providing  that  the  color  must  not  be  darker  than  No.  9 of  that  scale,  which  is  a 
very  light  straw  yellow. 

(2)  That  oleomargarine  shall  always  be  put  in  tubs  or  barrels,  which  must 
differ  in  shape  from  the  ordinary  packages  in  which  butter  is  kept.  The  form 
adopted  is  an  oval  tub  or  barrel,  in  which  the  major  axis  shall  be  at  least  one  and  a 
half  times  longer  than  the  minor  axis,  and  the  term  Margarine shall  be  marked 
upon  the  ends  and  sides  in  very  large  letters.  The  accompanying  illustration  (Fig. 
32)  shows  the  form  of  the  receptacle  and  the  marking.  This  is  not  confined  to  large 
packages.  All  smaller  vessels  used  to  hold  oleomargarine  in  the  retail  stores  shall 
be  of  the  same  form  and  distinctly  marked  in  the  same  manner,  and  all  wrapping 
material  used  when  purchases  are  wrapped  up  for  customers  shall  be  marked  in 
the  same  manner;  and,  further,  the  per  cent  of  butter  in  the  mixture,  if  any, shall 
likewise  be  marked  on  the  packages. 
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(3)  All  who  (leal  in  oleomargarine  in  any  form  shall  procnro  a license  from  the 
Government  before  they  can  begin  business. 

(4)  Three  oleomargarine  inspectors  are  appointed  by  the  Government^  each  of 
whom  has  a detinito  district.  These  inspectors  are  charged  with  the  duty  of  seeing 
that  dealers  and  manufacturers  comply  with  the  law.  They  have  authority  to  enter 
any  establishment  Avhere  butter  is  manufactured  and  sold  and  where  oleomargarine 
is  manufactured  and  sold,  to  examine  the  books  and  look  into  the  details  of  the 
business,  and  they  are  required  to  take  samples  frequently,  which  are  forwarded  to 
a laboratory  for  analysis. 

(5)  The  law  prohibits  the  manufacture  of  butter  and  oleomargarine  on  the  same 
premises. 

These  are  only  a few  of  the  leading  points,  which,  however,  may  serve 
to  give  an  idea  of  the  thoroughness  of  the  control  under  which  it  is 
kept. 

The  penalties  for  violation  of  the  law  are  severe  and  punishment  is 
sure  and  swift.  This  law  was  first  enacted  in  1885,  when,  however,  it 
was  found  to  be  too  lenient.  Later  amendments  have  strengthened  it 


Fig.  33. — Required  shape  and  marking  of  oleomargarine  package  (reduced  one-half.) 

on  several  points,  and  evasions  of  the  law  are  now  of  comparatively  rare 
occurrence,  which  is  shown  by  the  following  statistics:  From  the  1st 

of  May,  1888,  to  31st  of  March,  1889,  there  were  176  convictions  for 
violations  of  the  lawj  from  the  1st  of  April,  1889,  to  the  31st  of 
March,  1890,  there  were  81  convictions;  and  from  the  1st  of  April, 
1890,  to  the  31st  of  March,  1891,  there  were  but  36  convictions.  The 
dairymen  generally  are  satisfied  with  the  workings  of  the  law. 

AGRICULTURAL  AND  DAIRY  EDUCATION. 

The  two  lines  of  education  are  so  intimately  connected  that  it  is 
difficult  to  separate  them  from  each  other,  and  I therefore  treat  them 
together.  There  are  a large  number  of  agricultural  schools  and  high 
schools  in  the  country,  nearly  all  of  which  give  more  are  less  instruc- 
tion in  dairy  matters.  I shall  in  the  following  account  give  a brief 
description  of  these  schools,  as  far  as  I could  ascertain  the  facts  during 
the  short  time  at  my  disposal.  The  institution  which  ranks  above  all 
others  in  the  country  is  the  ‘^Koyal  Veterinary  and  Agricultural  Col- 
lege” at  Copenhagen.  This  is  an  old  institution,  having  been  in  exist- 
ence more  than  one  hundred  years.  It  was  first  begun  as  a veterinary 
school,  and  later  branches  in  agriculture  were  added  to  it,  but  the 
veterinary  branch  of  the  institution  continues  to  be  an  important  one. 
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A law  dated  April  12,  1892,  concerning  the  institution,  of  which  I have 
obtained  a copy,  requires  in  its  first  paragraph  the  number  of  teachers 
in  each  branch  to  be  as  follows : 

(1)  In  veterinary  science,  3;  (2)  in  agriculture,  including  dairying, 
3 5 (3)  in  stock-breeding,  2;  (4)  in  forestry,  2;  (5)  in  surveying,  2; 
(G)  in  botany,  2;  (7)  in  economic  horticulture,  1;  (8).  in  anatomy,  1; 
(9)  in  animal  physiology,  Ij  (10)  in  chemistry,  including  agricultural 
chemistry,  2,*  (11)  in  physics,  1;  (12)  in  zoology,  1. 

This  is  exclusive  of  assistants  and  lecturers,  for  the  employment  of 
which  the  same  law  makes  an  appropriation  of  about  $8,834.50  annu- 
ally. The  same  law  puts  the  salary  of  a professor  at  $864  a year, 
with  an  addition  of  $162  for  every  five  years  he  remains  in  the  college. 
This  is  a relatively  much  higher  salary  than  is  paid  to  the  same  class 
of  teachers  in  this  country.  The  same  law  appropriates  $233,550  for 
the  enlargement  of  the  institution  in  nearly  all  of  its  branches,  said 
amount  to  be  expended  in  two  years.  In  a report  of  the  institution 
for  1891,  which  I obtained,  I find  the  number  of  students  given  as  372. 
Provision  is  made  for  both  long  and  short  courses,  so  that  it  is  difficult 
to  say  just  what  the  length  of  the  course  is,  but  it  does  not  exceed  four 
years.  The  instruction  is  not  free,  but  certain  of  the  students  are 
assisted  by  the  state.  Such  assistance  is  invariably  given  to  the  best 
students.  The  dairy  instruction  is  in  charge  of  Prof.  Segelcke,  to 
whom  I have  already  had  occasion  to  refer.  The  teaching  at  the 
school  is  entirely  theoretical,  as  far  as  the  dairy  instruction  is  concerned, 
but  before  a diploma  is  granted  the  student  is  required  to  spend  a 
given  time,  which  varies  with  his  accomplishments,  in  a good  dairy 
where  the  practical  information  can  be  fully  supplied.  The  dairying 
is  given  as  a part  of  the  course  in  agriculture.  I visited  the  institu- 
tion and  saw  some  of  the  students  at  work.  The  instruction  is  most 
thorough  and  confined  strictly  to  agriculture  and  the  related  sciences. 
There  is  no  literary  instruction  whatever  given  in  the  institution.  This 
students  are  required  to  have  before  they  enter. 

to  this  institution  comes  a class  of  agricultural  schools,  some 
lumber,  all  of  which  are  private  institutions.  These,  however, 
receive  state  aid  in  proportion  to  the  number  of  students  they  have,  the 
larger  schools  receiving  each  $810  annually.  At  all  of  these  schools 
the  students  pay  for  their  instruction.  In  most  of  them  the  course 
is  two  years  in  length  and  confined  strictly  to  agriculture  and  the 
related  sciences.  Most  of  them  give  only  theoretical  instruction  in 
dairying,  the  practice  being  obtained  from  some  first-class  dairy.  I 
will  briefly  mention  some  of  these  schools. 

(1)  Dalum  Agricultural  School., 'per  Odense. — This  is  the  largest  of  that 
class  of  institutions.  It  had  at  the  time  of  my  visit  to  it  107  pupils, 
young  men  of  the  average  age  of  23  years,  and  from  all  parts  of  the 
country.  The  course  was  two  years  in  length,  thoroughly  i)ractical  in 
its  nature,  and  included  as  much  of  the  sciences  related  to  agriculture 
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as  the  time  would  permit.  Dairy  instruction  was  given  during  the 
summer  months.  I have  already  had  occasion  to  mention  the  farm 
connected  with  this  institution.  . 

(2)  The  Classenshe  Agricultural  School,  N~cesgaard,  on  the  Island  of 
Falstcr. — They  have  here  but  a limited  number  of  pupils.  The  instruc- 
tion is  confined  strictly  to  agriculture  and  dairying. 

(3)  Lynghy  Agricultural  School,  per  Lynghy. — There  is  an  experiment 
station  connected  with  this  school  maintained  by  the  state. 

(4)  Thune  Agricultural  School, — This  gives  theoretical  instruction 
only,  and  is  designed  to  accommodate  students  who  can  spend  only  a 
short  time  in  school.  It  has  two  courses,  one  of  nine  months  and  one 
of  six  months.  It  has  58  pupils. 

(5)  Ladchmd  Agricultural  School,  per  Broruh. — This  institution  has 
some  70  students  and  it  gives  theoretical  instruction  in  dairying,  as 
well  as  in  agriculture. 

(6)  Mailing  Agricultural  School. — There  are  40  students  at  this  school. 
It  is  a well-equipped  institution  of  high  standing. 

(7)  Yding  Agricultural  School,  per  Shanderborg, 

(8)  Morso  Agricultural  School. 

(9)  Odense  Agricultural  School. 

(10)  Lyhy  Agricultural  School. 

All  of  these  are  technical  agricultural  schools.  But  aside  from  them 
there  are  a large  number  of  ordinary  high  schools  which  give  agricul- 
tural instruction.  It  is  estimated  that  there  are  about  100  of  this  class 
of  institutions,  many  of  which  are  most  excellent.  They  are  not  classed 
with  the  agricultural  schools  because  their  main  instruction  is  literary 
in  its  character.  But,  as  stated,  nearly  all  give  some  instruction  in 
agriculture  and  dairying,  and  in  the  aggregate  their  influence  is  felt  as 
a force  in  agricultural  education. 

Next  to  the  schools  comes  the  instruction  received  in  the  dairies. 
There  are  some  2,000  dairies  in  the  country  which  receive  pupils,  and 
it  is  here  that  the  majority  of  dairymen  are  educated.  The  instruction 
is  of  the  most  practical  nature,  the  pupils  doing  any  work  which  the 
business  requires.  As  I have  already  had  occasion  to  remark,  these 
pupils  usually  receive  their  board  and  lodging  and  a very  small  salary 
besides,  though  in  a few  cases  they  pay  for  the  privilege  of  working  in 
the  dairy.  In  some  cases  the  dairy  superintendent  lectures  to  the 
pupils  and  thus,  in  a measure,  supplies  the  lack  of  theoretical  instruc- 
tion, but  this  is  the  exception  and  not  the  rule. 


O 


